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SCIENCE DATA PROCESSING

The format of science (VCQO) data from the
acquisition system has been given in Figure 7 of
J.D. Redman's report cn data digitization. These data
are processed in four major stages: 1) fregquency and
quality determination, 2) merging, 3) demultiplexing ,
4) calibration.

In the notation of Figure 7 of Redman's report, one

VCO measurement is recorded by 12 digits as follows

N = (Nl N2 N3)10 = number of 5.2 KHz cycles counted
vV = (Vl Vo Va Vy Vo) gg = duration of M VCO cycles (usec)
R = (1R&3Rl Ry, Ry R,),, = duration of N 5.2 KHz cycles

Note that only the four low-order digits of R are recorded on
tape. The high-order digit R, must be inferred from V and
the operational characteristics of the DAS.

The determination of R, is based on the DAS design

0
criterion that V and R should not differ by more than
1/500 sec 2 200 usec. Since R, represents the 10000's
unit of usec, Ro can conceivably be only one less, one
greater, or equal to vl. The algorithm diagrammed in
Figure 1 bases the choice of one of these on the criterion
of minimizing the difference between V and R. This

function was performed in the routine FREQ.

The foregoing discussion assumed that the DAS output
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conformed to specifications. Becauce this was not

always true, a syntax analysis was performed by the

FREQ routine. Four types of errors were recognized,

and an error indicator was se* c«ccording to the seriousness

of the errors which were found. The error indicator was

set to the sum of the following individual error levels:
level 0 : no errors

1 : the measured VCO frequency was outside the
range 300 - 3000 Hz., which spans the
expected frequencies.

2 : the measured reference frequency was more
than 100 Hz different from the mean reference
frequency of 5213 Hz.

4 : the measured periods of VCO and reference
cycles differed by more than 210 nsec
(1/5200 sec + 9.2%).

8 : one or more of the N, V, or R counters read
zero.

Error level 8 was a terminal error, for which the
frequency could not be computed and was set to zero. Error
level 4 indicated a malfunction of the zero-crossing detector
for the reference signal or a malfunction in the start/stop
circuitry for reference period counting. However, the

effects of a level 4 error could be quite small, cspecially
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for low VCO frequencies. Error level 2 indicated either
a large random fluctuation in the 5.2 KHz multivibrator
in the DSEA, a tape-speed variation, or a counting problem.
The tape-speed variation was probably the most frequent
cause of this type of error, in which case the VCO
frequency would still have been correctly determined.
Error level 1 simply cheopped off the allowable range of
frequencies to a range spanning those observed in
instrument calibration. VCO frequencies below 300 were
set to 300, and those over 3000 were set to 3000.

For error levels below 8, the VCO frequency was

corputed by the following formulas:

Vv -6
TVCO =7 x 10 sec.
_ R
TREF =N x 10 secC.
-1 4 6
fyeco © Tveo =y * 10 Hz
_N 6
fREF = -§ x 10 Hz
£ _ 5213 £
VCO - CORRECTED fREF vVCO

5213 x 4 x R

V X N Hz

The source of the correction frequencv 5213 has been
; discussed in Redman's report on data digitization. It

represents the mean actual 5.2 KHz reference frequency.
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Each of the four final science tapes (SEP400-403)
was processed with the program CHANGFE, which used FREQ
to change all VCO readings to frequency-status pairs.

The output data were stored as four files con tape S$EPDO4,
as shown in Figure 2. Since there were two bad records
on tape SEP403, the frequency values from these records
were set to zero, and the error status values were set

to 16.
The drum-file copies of CHAWGE output (T400-403)

were merged by the rrogram MERGE4. Output was stored in
the first file of tape SEPDO5. Merging was performed
according to the following rules.
1. Taking the four corresponding readings from
files T400-403, reject those not having the
lowest error status.
2. Search the values with lowest error status for
the pair of values with the smallest discrepancy.
3. Average the values from the pair with smallest
discrepancy. Use this wvalue,
The reason for rule 1 is simply to use the most trust-
worthy values available, judged according to the seriousness
of syntax errors. Rule 2 guarantees that the most rcpeatable
measurements are used. Rule 3, assuming that the errors

of measurement are Gaussian (which they are only approximately),



/L_IGHRE Z

VCO  Dara Frocessmng

SEPYo3

CHANGE

CHANG E

ANANGE

DRuM
FILE

T %00

FILE |

QonT'D

CONVERT To
FRE&Q. And
STATUS USING

FREQ



SCRATCH
DIRUM

DE MuX — Fi\LE

ALIGNS mode
AND Veo ARRAMYS REBL K '
DRUM PYYRYTT Ny M;\SW;OJI!
FILE (m;:;:““ DAtk ‘
vVeo ° i T
1 ] L
SoNVERTS ﬁ? J
FREG T d
NPWT POWER CALIGRA\E b= .
LEVELS
PRUM
| 4183
78
MVES TXOPF

DATA Yo
START oF TAPE, ARRANGE

FoLLuWING TEMP

L 1

PRUM
Pk

-2

AmuT'n



PRUM T MAKES DATR UNIFORM THRU
Fue TuRN AT EP-Y§
STRA G
v8-1 E Il
DRUM DRUM
FiLe FILE
-y 78-2-STR

i MBRLES SCIENCE AND
—3 MERLER NAVIGATION  DATA .
— DRUM
FILE
TRAVERSE
CONVERTS FRam
ReDTAPES SADTAPES 8/NARY TO 8eD
J___\ r
UM
FLE DRUM Fu.s.
98-2 -BED / muum
AOMES TRAVERSE - AeD,
| S WRITES FUE MARK,
TAPECOPY CoP\ES DE-1- 8LY,
WRITES FILS MARK.

SRS



-5-

reduces the measurment error by a factor l/fiw.

MERGE4 provided the following ancillary functions:
1) printout of all non-zero status-value data which were
used, 2) distributions of frequency discrepancies for
the values from rule 3 above, broken down by 100 Hz
intervals, with 5 Hz. granularity. These are shown in
Figure 3. 3) printouts of all points where the
discrepancy of accepted values was large (Figure 4).

The discrepancy distributions from MERGE4 were
stcred in the drum file STATS. Program PRPL graphed the
distributions as histograms on the line printer (Figure 3).
These graphs shcw the frequency of occurrence of various
discrepancies, where tiie source of the first accepted value

preceeds the source of the second accepted value in the
sequence SEP400, 401, 402, 403, and the discrepancy

is the first accepted value minus the second.

Science data output from MERGE4 were still in
multiplexed form (i.e., data of various types were mixed
together in a known sequence). The DEMUX program
demultiplexed the data, collecting all data of one type
(e.g. 4 MHz NS X) into a single array. Because the
memory capacity of the computer was insufficient to
hold all the data, the demultiplexing was done in two

stages. Input data were first demultiplexed in core,



Figure 3

Distributions of discrepancies between the two accepted
values (i.e. the values with lowest error level and
smallest absolute discrepancy). Data are grouped
according to the mean frequency, in 100 Hz intervals,

and plctted with 5 Hz granularity.
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50 records at a time, then output to random-access drum.
The next 50 records were then demultiplexed in core,
and these data were concatenated to the previous data
on the drum. The random access feature was used to
skip over space reserved for as yet unprocessed data.
Figure 5 shows *“he general flow of the DEMUX program
as well as diagrams of core and drum space allocations.
The DEMUX program contained a coding error which
tleleted data from the arrays for 4, 8, 16, and 32 MHz,
The error occurred in the final transfer of data from
drum to tape, in subroutine TAPER (internal subroutine
in DEMUX). Figqgure 6 diagrams the nature of the error.
In the tape output routine, the entire 400*N data
array (N is the number of samples per record of the
data type being considered) should have been processed
at once. 1In Figure 6, the data array in the drum
diagram should have been written on tape as 4 contiguous
parts of 387 values, truncated to 387. The effect was a
compression of the data - 13 value. missing after every
387 values on tape. There are (N-1l) such error regions.
At the end of the tape arrays, there is garbage of
length 13* (N-1).
The error is complicated somewhat by the next stage
of processing. Because of the design of the DAS, the mode

word appearing in record i predicted the receiver mode in
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TYecord i + 1. To make the mode array agree exactly

with the data arrays, with no shift, N points were
dropped from the start of each data array. This was
accomplished by reading N blocks of 387 values
(concatenated) , deleting the first N values, and writing
N blocks of 386 values. This was done by the REBLOCK

program. The output was stored in drum file VCO.

Location of errors - data is missing after the following

locations:

Netm o n s e i % by

Tl B emrase. oo

g

IR A e

S T T

SAMPLE # APPARENT TIME FROM START

4 MHz 385 0:20:47
8 MHz 383 0:10:20
770 0:20:47

1157 0:31:14

16 MHz 379 0:05:07
766 0:10:20

1153 0:15:34

1540 0:20:47

1927 0:26:01

2314 0:31:14

2701 0:36:28

32 MHz 374 0:03:06
761 0:06:19

1148 0:09:32

E R s ek s ot N e e T
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SAMPLE # APPARENT TIME FROM S"ART
1535 0:12:45
1922 0:15:58
2309 0:19:11
2696 0:22:24
3083 0:25:37
3470 0:28:50
3857 0:32:03
4244 0:35:15

To correct the timing errors, 13 filler values should
be inserted following each of the tabulated error locations.
This should be done with care, since at 8, 16, and 32 MHz
the insertion of the first 13 fillars moves the location
for insertion of subsequent sets of 13 fillers. The last
13* (N-1) values should be discarded.

The next step of processing was conversion from VCO
frequencies to dB values for scientific data, and from
VCO frequency to temperature. The calibration data for
the flight unit were typed in and stored in drum files
TESTLEVELS and VCOFREQS. These data are printed out in
Figure 7. The receiver was operating in the medium (65°)
to hot (105°) and above temperature range during the
entire traverse, so the cold calibration was ignored.

A two-dimensional linear interpolation was done by
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CALIBRATE, first determining the temperature, then using
the temperature to interpolate between the medium and
high temperature dB vs. frequency curves. Since the
calibration data were given as VCO frequency as a
function of dB input power, the inverse function first
had to be determined. This was done by linear inter-
polation for VCO frequencies inl Hz steps from 300 Hz

to 3000 Hz. The dB levels for frequencies below/above
the lowest/highest calibrated value were set to the lowest/

highest value. Interpolation was not done betwez2n these
1 Hz values - they were used purely as a lookup table.
The granularity of the data (near the center of the
calibration curves) is about 1/27 dB, or .9% on a linear
power scale.

Up to this time, there has been no mention of the
disposition of the following arrays: MODE, TEMP, TXOFF,
CAL. The contents of each wilil be described here.

The MODE array consists of 386 words of the form
(MAR)IO' where M (the 100's digit) is 1 or 2 depending
on whether the receiver was in sync'ed or sync-search

th record, corresponding to the ith

mode during the i
word in the MODE array. The 10's digit, A, is the
antenna indicator. Values 1, 2, and 3 correspond to the

X, Y, and 2 antennas during synch search and to the

s
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Fiuee 1.
1 MRZ
X
DBM ca.D
-134.23 380
-129.24 418
«119.29 645
-109.37 947
=59. 41 1202
-89.,54 1420
«79.75 1684
69,62 1967
~59.68 2259
~49.,74 2517
«39.80 2769
«34.84 2897
-29.86 2946
2 MHZ
X
DBM coLD
«134.56 ag?
=129.56 442
«119.61 691
=109.69 972
-99,72 1217
-89.78 1435
«79.88 1698
«69.93 1982
-60.01 2272
«50.04 2530
«40.10 27181
=35.14 2890
-30.16 2948
4 MHZ
X
DBM coLD
-135.05 392
~130.06 447
-120.12 101
-110.20 980
-100.23 1446
-90.29 1626
«80.38 1789
«70. 44 1993
-60.52 2280
«50.55 2540
-40.63 2789
«35.66 2895
=30. 67 2947

FLIGHT uNMIT CARLIBRATION DATA

ANTENNA
MED HOT
366 349
400 376
631 574
940 899
1195 1168
1424 1418
1686 1679
1959 1952

2239 2225

2492 2471

27159 2744

2880 2873

2962 2970

ANTENNA
MED HOT
376 356
422 391
680 620
964 924
1213 1199
1441 1435
1701 1689
1973 1970

2253 2242

2507 2489

2774 2763

2895 2892

2967 2979

ANTENNA
MED HOT
380 361
438 399
698 637
974 938
1224 1204
1451 1447
1713 1712
1986 1984

2263 2255

2518 2501

2783 2774

2900 2900

2967 2980

Y ANTENNA

coLD

378

412

936

944
1201
1421
1684
1968
22690
2518
2770
2880
2948

COoLD
394
449
698
972

1216

1434

1698
1982

2272

2529

2781

2890

2947

coLD

393

448

696

980
1225
1444
1709
1993
2282
2540
2789
2895
2950

MED HOT
360 342
398 366
614 559
936 893
1196 1167
1426 1417
1686 1679
1959 1952
2239 2225
2492 2471
2758 2743
2876 2873
2960 2969

ANTENNA
MED HOT
378 356
424 390
682 620
962 919
1212 1186
1441 1433
1700 1698
1974 1970

2253 2242

2502 2489

2775 2763

2894 2892

2965 2978

ANTENNA
MED HOT
382 36!
429 401
690 637
975 938
1225 1204

1454 1448

1714 1712
1987 1983

2265 2252

2519 2501

2784 2774

2901 2899

2966 2978

z
coLD
383
424
653
950
1203
1422
1684
1968
2259
2517
2769
2879
2946

COLD
387
442
694
974

1218

1435

1699

1983

2273

2532

2783

2892

2951

coLD

394

449

698

979
1224
1444
1707
1993
2281
2539
2789
2895
2952

AN TENNA
MED HOT
373 352
408 383
64p 583
243 901
1198 1170

1426 1420
1686 1680
1959 1953

2232 2225

2492 2472

2758 2744

2879 2874

2959 2969

ANTENNA
MED HOT
379 355
421 393
683 625
966 925
1215 1191

1442 1435
1703 1698
1975 1970

2254 2243

2508 2489

2776 2763

2895 2892

2966 29178

ANTENNA
MED MOT
380 362
428 400
689 637
974 937
1223 1203
1452 1447
1715 1712
1986 1983

2263 2254

2518 2501

2784 2774

2901 2899

2969 2978

N R
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8 MMHZ

DBM

-134.86
-129.86
-119.98
-110.02
~100.04
'90011
'89018
-70.26
-60.34
~50.36
’40041
-35.44
‘3@047

16 MHZ

DBM

-134.58
"29060
-119.80
-109.91
-99.,92
-90.00
-80.11
-70.31%
-60. 42
'50043
-40.51
=35. 54
-30.57
2221

S ————

32 MHZ
DBM

-133. 45
-128. 49
-119.06
-109.26
«99.34
-89+ 42
7962
«70.21
=600 4}
=50+ 49
~40.9%57
‘35062
=30 65

coLD

437
515
789
1059
1292

1524
1797

2083
2361

2618
2855
2937
2949

coLD

430
504
7717
1051
1285
1517
1799
207 6
2354
2612

2853
29408
2955

woLe

415

499

762
1044
1282
1813
1806
2066
2337
2593
2834
2928

2950 _

ANTENNA
MED HOT

427 401
505 464
795 747
1055 1018
1294 1283

1532 1527
1799 1798

2074 2068
2340 2327

2601 2583
2857 2851
2950 2955
2970 2984

ANTENNA
MED HOT

430 408
501 468
795 1756
1059 1033
1299 1297
1538 1543
1813 1817
2081 2082
2344 2338
2605 2596

2865 2868
2956 2967

2971 2987

ANTBENNNOT

399

464
745
1830 985
1276 1238
1513 1499
1800 1788
2048 2034
23106 2274
2566 2488
2826 2756
2931 2927
2969 298]}

378
a19
6917

COLD

433
515
789
1060
1292

1524
1796

2084
2361
2618
2855
2938
2954

coLD

433

521

780
1053
1286
1518
1802
2078
2354
2612

2854
2940

3753

coL®

4130

518

770
1046
1282
1513
1782
2064
2338
2593
2835
2925

ANTENNA
MED HOT

432 401
501 462
795 747
1055 1019
1295 1283

1532 1528
1881 1809

2074 2069
2341 2327

2600 2583
2857 2851
2949 2955
2969 2983

ANTENNA
MED HOT

437 412
511 48¢@
881 765
1051 1035
1300 1299
1538 1545
1810 1821
2080 2082
2345 2340
2605 2597

2865 2867
2955 2966

2969 2984

ANEBNNROT

411
480
7¢0
1030
1277
1513 1501
1803 1789
2044 2031
2308 2290
2568 2540
2825 2810
2929 2968

385
442
698
987
1237

2949 2967 2980

COLD

435
515
192
1060
1293

1527
1798

2084
2361

2618
2856
2938
2953

cOoLD

433

Sta

781
1053
1287
1519
1799
2077
2354
2612

2854
2940

2952

coLp

422
Se?
769
1444
1281
1512
1802
2064
2336
2592
2833
2925
2951 .

ANTENNA
MED HOT

430 403
SA2 461
796 1745
19055 1019
1295 1284

1533 1528
1892 1798

2075 2068
2341 2327
2601 2583
2858 2851
2951 2955
2973 2983

AN TENNA
MED HOT

431 410
518 471
797 17158
1059 1032
1300 1298
1539 1544
1812 1822
2081 2083
2345 2339
2605 2596
2865 2R66A
29SS 2965
2969 2983

ANEBNNROT

407

474
755
1030
1276
1513 1501
1794 1791
2042 2034
2308 2290
2565 2539
2825 2809
2930 2925
2969 2980

383
443
700
987
1256

- ———
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ey
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frequency pairs (32, 16), (8, 4), (2, 1) during calibration
(CAL) and transmitter off (TXOFF) frames. The l's digit,
R, tells whether the receiver re-synced at the beginning
of the record. The MODE array is the first array on the
tape.

The TEMP array is self-explanatory. It gives the
temperature in degrees Fahrenheit. 1It is the second
array on the tape.

The TXOFF data fill 6 tape records (records 3-8).
These were recorded during times when the transmitter was
turned off, but the receiver was active. Figure 8 shows

the contents of the TXOFF records.

Figure 8

TXOFF ARRAY - TRANSMITTER OFF DATA

6 RECORDS - 386 WORDS/RECORD
MODE DIGIT A = FREQ

X 1 32

Y 2 8

z 3 2

X 1 16

Y 2 4

z 3 1

The TXOFF arrays were fully calibrated (converted to dB)
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in the same way as the science VCO data. This procedure
required that the TXOFF data be present in core as the
interpolation was being done for each frequency - antenna
combination (the alternative was to generate the dB vs.
VCO tables twice). The TXOFF array was therefore read into
core preceeding the science VCO data, calibrated along with
the science VCO data back to its position following the
TEMP array.

The CAL array consists of three kinds of data:
1) receiver front-end noise measurement, 2) noise-diode
source amplified by 20 dB, and 3) noise diode source
unamplified. It contains 6 records, as diagrammed in

Figure 9. These are the 9th-l4th records on tape. Because

these data are intended for use in calibrating the VCO -~ vs., -

input power characteristics of the receiver, CAL data were
left as VCO frequencies.
Figure 9
CAL ARRAY - CALIBRATION DATA
6 RECORDS
386 WORDS/RECORD
MODE DIGIT A = FREQ

G ) 1 32
NA 2 8
N 3 2
G 1 16
NA 2 4
N 3 1

G = Input grounded (front-end noise)
NA = Noise diode amplified 20 @B

N = Noise diode unamplified

Y-
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Drum file DB-2 represented the full set of final

science data. It was copied verbatim to the second file
of the distribution tapes SEPDO7 -~ D10.

Por use in scientific interpretation, the turn at
EP4, which was "removed" from the navigation data, had
to be specially handled for scientific data as well. The
treatment which was applied was: the turn was identified
by the stops preceeding and following the turn. The last
values which existed prior to the executicn of the turn,
during the stop, were repeated through the time when the
turn was completed. This gives the appearance for plotting,
that the turn was not made. This functi-n was performed
by the STRAIGHTEN routine. The output was stored in
drum file DB-2-STR.

The output from the navigation data processing, drum
file ARROW-RANGE:, was merged with DB-2-STR and stored in
drum file TRAVERSE by MERGER.

The routine BCDTAPE was used in two versions (which
differed only in the number of records they processed)
to convert the binary data in TRAVERSE and DB-2 into
BCD mode for tape transmission. Title arrays were placed
at the beginnirc of each output file, named TRAVERSE-BCD
and DB-2-BCLC, rcspectively. These files were copied to
tapes SEPDO7-D10 for transmission.

The detailed format of transmission tapes SEPDO7-D10

is given in Pigure 10.
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¢
% Distribution Tape Format
Tapes SEPDO7, SEPDO8, SEPDO9, SEPDO10 «
? 7-Track
. Even Parity
; 800 BPI
: BCD
i Unlabeled
S Fixed Unblocked Records

Record Size = Block Size = 386 - 6 char words

= 2316 chars.

é Two Files

First File: Straightened Science & Nav. Data.

Second File: Unstraightened Science Data only.
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APPENDIX

Programs for processing science (VCO) data and

mergining it with Nav Data.
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Introduction

This repurt is a summary of intermediate stage
processing operations performed on the data from the
Apollo 17 surface electrical properties experirent,.
The starting points for these operations are the
files designated SCIV, SCI2, and SCI3; the contents
of these and all generated files, plots, and listings
are sunmnmarized in table 1, Pile SCI?1 is a
preliminary release of the data; files SCI2 and SCI3
are the final data sets, respectively with and
without data for the EP-4 tura, prepared by R, Watts,
tape number S3EPD09., (N.B. - subsequent references
to removal of turn data refer to vork described in
this report, rather than to  Watts' initial
processing,)

The diagrams in figure 1 give an indication of
the sequences of processing operations. More
éd-.ailed information is provided by the descriptions
of the prograss. Annotated 1listings are also
included, as well as precise tabulations of the
formats of the various files. The progran listings
include descriptions of all required card input data.

In addition, ¢tvo complete sets of plots (SCI2R)
are included as a record of the data; in one set dP
values are plotted versus the range in metres, and ir
the second set versus the range in vavelenqths,
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LEMETTCRD
AOEBXAARB
BDN-LN Notes
EEPO G
L P E
4
CAL1? Listing * = 8
EPSY * 4B data for 490 m.
' <= range <= 53% m.
EP4 Listing L |
!
EP4 Plot *
EPGA Listing : 4R data for 490 =.
{ <= range <= 53§ p,
EPSA Plot * | and LRV in motion
NAV1 times and odometer
counts relative to
beginning of traverse
RT1 Listing * 1 includes VLRY
) data, converted
RT1 Plot * | to ranges
SCI 1 EEERER

SCIV Listing * s e E e
SCIiA . . dB data sampled at
intervals of 0.1

SCIIA Listing vavelength

»
*
- NS wme P

SCITA Plot .

Table ' - Data set summary.
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8CI12

SCI2 Listing
SCI2 Plot
SCI2A

SCI2A Listing
SCI2A Plot
SCI2B Plot
SC13

SCI3 Listing
SQIBA

SCI3A Listing
SCI3A Plot
STATY

TX01 Listing
TX01 Plot

g e

MO =

LB 3= N |
490 %~

*

ol 2
MOX>D
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D
B

LI N

no data for FP-U

no data for ®P-4;
dB data =ampled at
intervals of 0.1
vavelength

range data froa SCI2

dB data sampled at
intervals of 0.9
vavelength

also contains speed data

all data except 490 n,
(= range <= S35 p,
and LRV in motion

Table 1 - Data set susmary (continued).
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Pigure 1(a) - Processing flov,

1
LUNALIST LUNACOPY
Y
sCI11 SCIA
Listing SCIA Listing
LUNAPLOT
SCIMA
Plot
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- -~ —
LUNALST2 LUNACP Y2
—
SC12 SCI2A
Listing Listing
\/
) Y
LUNAPLT3 LUNACPYS LUNAPLT2
- —p
’SCI2 STAT1 SCI2A
Plot Listing STAT Plot
— "

Pigure 1(b) - Processing flow.
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LUNALST]

SCI
Lis ‘ng

Pigure 1(c) - Processing flov,

LURACP Y]

!

SCI3A

LUNAPLT2 !

J

CI3A
Plot

Y

SCTIA
Listing

—
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— ->-
LUNAPLTY LUNACP Y4
>3
EP& BPY
Plot Listing EPY

W -
rd
l NAV1 ANTFENNAO
‘
‘. EPGA EPUA
- Listing Plot

Pigqure 1(4) - Processing flow,
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sc12

Y

¥ >

Y

TXOSTAT

CALSTAT

LUNAPLTS

Y

TX01
Plot

TX01
Listing

Pigure 1(e) - Processing flovw,

CAL1
Listing

K-._—f""—-

SC128
Plot
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A number of routines use a large array (named
DATA, hereafter referred to by name, or as "the
stack”) and a set of indices to the array, as the
basis of a system for manipulating range and dB data.

In most cases a particular set of range or dB
information is contained in several blocks, which it
is generally convenient to combine into one large
block before processing. To accomplish this, three
indices are associated with the stack as diagranmed
in figure 2: IXX and IXY indicate the first words of
range and dB data respectively; IORG gives the
location of the first word into which data should be
read to make an extension to the block currently
being assembled. Other parameters relating to the
stack may be defined where necessary.

The basic procedure to b~ used ¢to process a
complete file is outlined in fiqure 3. In this
description "read a block"™ is taken to mean that the
cortents of one block from the input file are placed
in locations IORG through IORG ¢ N - 1 of the stack;
the meaning of "last" is that given to it by the
LUNIN routines.
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DATA
12000 next hlock
L of range data
S8 = 7
7~
P 7
~~ 7~
IXY —> ? I S -~
| | P
| | ~
IORG ——>L‘-.-.-.J -
incomplete set of
4 MHz. range values
IXX ——— )

Figure 2(a) -

Example of stack use:
assembling a range array.,
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DATA
12000 last block of
dB data
=L = 7~
7
7~
rd
_ 7~

_ 7
- - ~

incoaplete set of
dB values for one
4 MHz. component

IXY

complete sat of
4 MHz. range values

TXX emm— 1

Pigure 2(b) - Pxample of stack use:
completing a 4B array.



A -

+

o T P

Y 0 RS R T T R NSEANTE, e Y

PRt Y
\]

[ 4

DATA

12000

IXY, IORG
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¢ ¢ gum— U

v

Pigure 2(c) -

first block of
dn data for the
next component

complete set of
4 MHz, range values

Example of stack use:

heginning the 4B array
for a newv component,
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do for frequency = 1, 2.1, 4, 8.1, 16, 32,1
iorg = 1; ixx = 1; ®m = 03

ASSEMBLE THE RANGE ARRAY:
""""read a block:
iorg = iorg ¢ n;
m=n+ 1;
until last;

1= 0; iorg = ixy:

ASSEMBLE THE DB ARRAY FOR ONE COMPONENT:
repeat

read a block; :
iorg = iorg + n; 1
l = + 1;
until 1 mg

" r

perform required processing;
uptil last;

Pigure 3 - Algorithm for assembly of arrays of
range and 4B information.
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LUNALIST, LUNALST2, LUNALST3

These routines produce complete listings of the
data on files SCI1, SCI2, and SCI3 respectively.

The data are read from SCI1 and SCI2 by LUNIN and
LONIN2 respectively, and printed in blocks
corresponding ¢to the physical records on *the files,
fifteen values per line. Each block is preceded by a
heading, containing the character information
returned by the input routine, identifying the
contents of the block,

The procedure for listing SCI3 is more complex,
since the file contains no range data, LUNALST3
invokes LUNIN2 ¢to read a record from SCTI2, and
inspects the returned value of ITYPE(2). Tf ¢this
value 1is five, indicating a block of ranje data, the
block is listed, Otherwise, LUNIN3 is called to read
a record from SCI3, vhich replacaes the data from
SCI2, and the nev block is listed,

NeBe. A bug, in all three routines, results in the
jdentification of transmitter-off, calihration,
and one megahertz ranjge and 4B data being printed
incorrectly, as indicated in table 2. (The
numbers in parentheses indicate howv many records
are affected,)
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f block

temperature (1)
transmitter-off (1)
transpitter-off (5)
calibration (1)
calibration (5)

1 MHz. range (1)

1 MHz. dB(6)
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label printed
temperature
NONF
transmitter-off
NONE
calibration
NONE

NINF

Table 2 - Incorrectly labelled blocks.
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LUNACOPY, LUNACPY2, LUNACPY3

These routines read files SCI!, SCI2, and SCI3
respectively, and produce the binary files SCI1A,
SCI2A, and SCI3A, containing the lahel records from
the input files, and six blocks of NPTS AB values
each, for each frequency, after interpolation at
intervals of 0.1 wavelength, NPTS varies with
frequency, and 1is either the pmaximum numher of
interpolated values vwhich could ba generated, or
1000, whichever is smaller,

The stack mechanism is used to set up the arrays
of range and dR values to be given to the
interpolation routine, and the array PRANSE is
initialized vith the appropriate equivalent in metres
of 0, 0.1, 0.2, oo 99.9 vavelengths. Subroutine
INTPOL is called to do the interpolation, and returns
its results in array VvCoO,

AMter interpolation the values of NSTART and
NPLOT (set by INTPOL) indicate the first and 1last
elements of VCO which contain interpolated results.
RBefore vriting the array on the output file, the
prograss set veco (1) through VCO (NSTAPT-1) and
VCO(NPLOT+1) through VCN(1000) to zero.

LUNACPYUY

This program produces a binary file (EP4) of
range and 4B values for the turn at EP=-4, using file
SCI3 as input. The program is a simple modification
of LUNAPLTY, in which the call to subroutine GAPLOT
is replaced by a write statement vhich generates a
racord on file FP4, and a second statement which
writes the contents of the record on the printer.,

el b 5l ke
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LNNACPYS

This program is used to generate file STAT1,
containing temperature, calibration, and transmitter-
off data, and arrays of the ranges at vhich the Jata
wvere obtained. Also, a set of crul2 LRV speed
values, corresponding in time to the transmitter-off
data, is computed and vritten on the output file,

The array of temperature values is simply copied
from the input file (SCT2). The associatel range
data is the sct of values for one megahertz, which is
also copied directly onto the output file. (The one
megahertz data vere used since their occurrences are
the closest in time to the temperature data - c.f.
table 3.)

Transaitter-off data are read from the input file
in tvo grouvos of three blocks each. Por each group,
the first, second, and third blocks contain data from
the x, y, and z receiving antennae respectively. The
frequency for each sasple is dependant on the group,
and on the tens digit of the corresponding element of
the mode array: the first qroup contains data for
frequencies of 32.1, 8.1, and 2.1 meqahertz, and the
second gqroup for 16.0, &.0, and 1.0 mefahertz,
corresponding respectively to tens digits of V, 2,
and 3. The contents of the blocks of calibration
data are arrannzd similarly, with blocks one and four
containing values for front-end noise, tvo and five
containing values for the noise diode, and values for
the noise diode plus 20 dB amplification in blocks
three and six.

Using the nusber of the block on vhich it is
vorking, and the appropriate contents of the node
array, tho progran generates arrays of values which
pay be indexed by freguency, and either antenna in
the case of the transmitter-off data, or noise snurce
in *he case of the calibration data.
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Approximate range values corresponding to tha
above data are obtained by selecting the values
closest to them in the timing sequence from the 32.1
megahertz range array, and again using the <contents
of the gsode array. Corresponding to each range
value, an approximation of the LRV speed is computed
by taking the difference of the immediately
succeeding and preceding elements of th> 12.1
megahertz range array.

Record Contents Record cContents
1 16 MHzZ., v.C.0. 17 16 MHZ. Y.C.0,
2 32 MHZ. V.CeO. 18 32 MHZ., Y.C.O.
3 8 MHZ. V.CeOan 19 8 MHZ, Ve.C.0.
4 32 MHZ. V.CeOo 20 32 MHZ. v.c.O0.
5 16 MHZz, V.C.O. 21 16 MHz. v.Cs0.
6 32 MHZe VeCeOo 22 32 MHz. v.Cu.n.
7 4 MHZ. V.CeOo 23 4 MHz. Vv.C.0,
8 32 MHZ, V.CeO. 20 32 MHz. v.C.0.
9 16 MHZ, V.C.0. 25 16 MHzZ. v.C.0.
1¢ 32 MHz. v.C.O0. 26 32 MH2, v.cC.O,
1M1 8 MHZ. Vv.C.O0. 27 8 ¥Hz., v.C.0.
12 32 MHz. v.C.0. 28 2 MNAZ2. V.C.0,
13 16 MHZ. V.CeOs 29 16 MHZ. V.CeCo
14 32 MH2. v.c.O0. 30 32 MHz. V.Cs0.
15 transmitter-off 31 1 MHz. v.C.0.
16 calibration 32 synchronization/reset

{(also contains
texperatire data)

Tabhle 3 - Receiver timing sequence,
Fach record is 202.5 as. duration.
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Plotting Routipes

LUNAPLOT, LUNAPLT2

These routines produce (CALCOMP) plots of IR
vers's distance, using interpolated data, LUNADLOT
is used for plotting the data in SCI'A; LUNAPLT2 pmay
be used to plot data from either SCI2A or SCI3A,

Oone namelist (PREQ) control record is read for
each frequency. The parameters vhich may he
specified allov choice of coaponents, paximum and
minismunm wavelengths, and wmaximum 4B wvialue to he
plotted. Piltering of the data before plotting may
be requested, a dB level may be specified for
plotting a reference mark, and optional plot
annotation may be supplied.

Subroutine PLINIT is called to initialize the
plotting softwvare. The actual plots are produceA
ugsing the DATPLT entry point of subroutine SEPLOT.

LUNAPLT)

This program is used to generate (CALCOMP) plots
of the data on SCI2, similar to the plots producad by
LUNAPLOT and LURAPLT2. The progras differs from the
others in that the data are not intarpolated, and
cannot be filterad before plotting; also, the
portion of the data corresponding to the turn at PP~
is deleted before plotting.

The program uses the stack mechaniss to prapare
data for the plotting routine. Resoval of the data
for ¢the ¢turn is accosplished as follows. After an
entire array of range values has been assembla2d, the
progras locates the values ¢to be deleted; then
succeeding values are copied downvard to wmaintain a
contiguous set, and IORG is reset to indicate vhat is
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then the first free location, The 1indices defininy
the gap are modified to apply to the AR segment of
the stack, and each time a complete set cf 4P data is
assembled, an equivaleat compacting operation is
performed,

Parameters ¢to control the plotting operation are
supplied on a set of namelist (CNTL) control records,
The plotting is done using the DATPLT entry point of
subroutine SI'PLOT.

LUNAPLTUY

This program produces (CALCOMP or GOULD) plots of
dR values for the FP-4 turn versus an implicit time
scale, using data from file SC12, The data are
Flotted as discrete points (marked by symbols) at
equal horizontal intervals, Fach component is
plotted on a separate graph,

Fach set of values to be plotted is assembled in
the main program and passed to subroutine GAPLOT,
vhich produces ¢the plot. The method used to define
the desired values is ltasically the complement of the
method used in the two preceding programs to remove
the same data. However, in this case the required
segments of ¢the arrays are merely 1located; no
compacting operation is performed,

LUNAPLTS

This routine is a modification of LUNAPLT3 which
allows the distances to he expressed in either me*res
or wavelengths, 1In addition, transamitter-off values
from file STAT1 are plotted (as points, rather than
continuous curves) as a baseline for each dB curve,
using entry point BASEL of subroutine SEPLOT,
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ANTENNAC

This program is used to generate plots of the
patterns of the three receiving antennae, based on
the data for the turn at EP-U4 contained in file °Py,
Two methods are available for «computing ¢the angle
between the LRY and the SEP transmitter: the plotted
points may be at equal angular increments throughout
the wvhole range, or the navigaiicn data may be used
to compute an approximate anqular displacement for
each point,

One namelist (CNTL) control record is required
for each frequency. Parameters in each r2corl allow
choice of components to be plotted, initial angle and
the difference bhetween final and initial angles, and
indices defining ¢the data points obtained while the
LRV vas in motion; a Boolean value (NAVDAT) may he
included to indicate whether or not navigation data
are to be used in computing angles, and if this value
is "true", a time must be supplied corresponding to
the first data point in the set for which the LRV wvas
moving,

The main program organizes the control
information, and then enters a loop, in each cycle of
vhich it reads one record from» file EP4, and if th>
data in that record are to be plotted, passes the
data and required control information to subroutine
ANTPAT,

Subroutine ANTPAT begins by drawing a set of x
and y axes and plotting a label indicating frequency
and component, The total angular range is divided
into equal intervals, based on the number of points
to be plotted., If navigation data are to be usa2d in
computing angular displacements, the number of
odometer counts at the beginning and end of the range
are obtained by invocations of function ODCINT, and
their difference (ODCRAN) is computed. The first 4B
value and the ini*ial angle are converted to
rectangular coordinates and the point is plotted., A
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loop is then entered, which continues until the 1last
data point has been plotted: the angle 1is
decremented (to give clockwise rotation) either by
the constant amount, or by using the result of an
invocation of ODCINT to determine a fraction of the
total angle; rectangular coordinates are computed,
and the point is plotted; the index of the next value
is determined, using the supplied parameters.

FPunction ODCINT is invoked with one argument, a
time (T) in seconds. On the first entry a set of
times and corresponding left- and right-vheel
odometer counts are read from the card reader., For
each ¢triple the time and the average of the counts
are saved, The value of the function is an odometer
count obtained by linear interpolatior, using T ard
the arrays of times and corresponding average counts,
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CALSTAT

This program is used to compute various
statistics for each set of calibration data on file
STAT1: the means and standard daviations of the
front-end noise; differences between the experimental
noise diode values (with and without amplification)
and values for the same data obtained from earth-
based testing; the means and standard deviations of

these differences.

The computations for front-end noise data are
straightforward, and should require no explanation.
Most of the variable names begin with "FEG". The
results of the calculations are written on FORTRAN
logical eight, which 1is wused as an auxilliary

printer.

The calculations for the noise-diode data (with
and without amplification - "with" 1is indicated by
nppa"  as part of the name of each variable involved)
involve computation of an earth-based value, using
linear interpolation according to temperature, of the
v.c.0., frequencies given in table 4. The difference
between the experimental and interpolated values is
computed; the remainder of the calculation consists
of the accumulation and scaling of the appropriate

sums.
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transmitter noise diode noise diode
frequency ¢+ amplifier
66OF 1120F 66°F 1120P
1. 525.6 508,.6 1167.7 1157.7
2.1 564, 2 546,.2 12018, 1208,
4, 593.3 566.3 1230, 1230,
8.1 694.8 682.8 1298,.6 1304.6
16. 756.1 770.1 1293.7 13%6.7
32.1 833.9 388,.9 1199,6 1198,6

Table 4 - Calibration data obtained fronm
earth~based tests.,

TXOSTAT

This routine and its associated subroutines
compute mean values and standard deviations for each
set of transmitter-off data on file STAT1. Separate
statistics are calculated for periods vwhen the rover
vas stopped and in motion; in the latter case, values
for the FP-4 turn are excluded from the computations,
Each set of values is displayed twice: once in order
of increasing distance froam the transmitter, and once
in order of increasing LRV speed. The dB values are
also plotted versus LRV speed (if plots are not
required, subroutine TXPLOT is simply replaced by a
dummy routine).

A set of bounds, the same as the 32,1 megahertz
bounds input, but adjusted relative to the beginning
of the 32,1 megahertz range data rather than the
i+ginning of the turn data, is required as input.
These values are used by function STOPT in deciding
vhether the rover was moving or stopped for each
point within the FP-84 turn,

The statistical computations, which are performed
in the main program, are relatively straightforvard
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and should not require explanation., Data for ranges
greater than 1667 metres are onmitted from all
calculations. A possibly confusing action is the
assianment of -1 to certain elements of the speed
array; the elements are those within the FP~-4 turn
for which the LRV was in motion, The speed values
for these elements are computed (meaninglessly) as
zero by LUNACPYS; the value of -1 indicates to the
plotting routine that each such datum is to be
ignored.

Ordering of the data according to increasinag
speed is accomplished by subroutine BUBBLF, which
performs a bubble sort. Rather than interchanging
elements within four parallel arrays (one of speeds
and ¢three of dB values) the routine uses an integer
array (IX) of equivalent size, supplied by the
calling program; 1IX(I) is initialized to I, and the
contents of IX are used as indirect addresses to the
actual data arrays, and it is these indices which are
interchanged. When the sort is complete, the
contents of IX indicate the order in vhich the other
arrays should be indexed to obtain the data in order
of increasing speeds,

The dB data are plotted versus speed by
subroutine TXPLOT, which is entered once for each
frequency. Por each entry, three sets of labelled
axes are plotted (one for each receiving antenna)
vithin an 8.5 by 11 inch area. The appropriate data
points are then simply plotted on each set of axes.

VLRIRT

This program is used to compare results from the
VLBI experiment with SEP navigation data; the
comparison 1is done on the basis of distance from the
SFP transmitter.

The 16 megahertz range data are read from file
SC12, and ar array of corresponding times is
generated, using a starting value vhich is read as a
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control parameter, A parameter may also be s:upplied
specifying a value to be added to each range value.

The VLBI times are converted from hours, minutes,
and seconds to seconds, and each pair of x and y
coordinates is converted to a distance, An
interpolated SEP range value is computed for each
VLBT datum, using the time arrays; the difference
betveen VLBI and interpolated SFP ranges is
calculated, and summations are taken of the
differences and their squares, which yield the aean
difference and standard deviation.

If PLOT is set to true on the namelist control
record, subroutine RTPLOT is called. The subroutine
plots a set of time and range axes, using the
supplied parameter SCALE, The SEP and VLRI ranges
are then plotted versus time in two simple loops.
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LUNIN, LUNIN2, LUNIN3

These subroutines are used ¢to read data from
files SCIt, SCI2, and SCI3 respectively. Ploating-
point data are returned to the invoking routine in
the array PATA (no*t to be confused with the stack,
although most of the programs which invoke these
routines use a portion of the stack for npassing
data); fixed-point data are returned in array 1DATA.
The label record in SCI?1 contains various fields, the
contents of which are passed to the invoking routine
through COMMON block LUNDAT, The 1label records of
the other files consist solely of text, which is
returned in IDATA.

The values in the fixed-point array TIDX are used
to identify each record read from the input file,
The values are arranged in seventeen groups of three:
the first value in each group indicates the number of
records of that type vhich ar~ on the file; the
second and third values are used to select
alphanumeric identification from arrays TYPE1 and
TYPE2 respectively. The alphanumeric identification
is returned in TYPE, and the second and third values
from TIDX are returned in ITYPE (both TYPE and TITYPE
are in LUNDAT).

LUNIN obtains the value of N (the number of
values in each record other than ¢the 1label record)
from the label record; the other tvo routines expect
N to have been set by the invoking routine.

The 1logical variables PIRST and LAST are set to
true i{f the record read is the first or last of its
type respectively (e, g. - the first of the twenty-
four eight megahertz dB records).
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SFPLOT (DATPLT, RASEL)

This routine (written by J. J. Proctor, 1973) has

been modified in a number of ways:

(1) 4B values may bhe ©plotted versus either
vavelengths or metres; the decision is made
by examining XSCALE: 1if it is less than ten
it is assumed to he the number of inches per
twenty-vavelengthk segqgment, vwvhile a value of
ten or greater is assumed to indicate the
numnber of inches per kilometre.

(2) Fntry point BASEL has been added in order to
allow a set of points to be plotted in
conjunction with each curve, using the sagme
(relative) plotter origin. This is for the
purpose of indicating a set of background
values for each curve,

(3) Low dB values are no longer set to zero.
Purthermore, the y-origin for 2ach curve is
nov equivalent to (relative) =zero dB, rather
than the integral minimum AR value. This was
necessary in order to keep the plot of
background values on the page.

(4) All the labels for individual curves, except
the coemponent identification, have been
eliminated.

(5) A reference pmark for each curve is plotted on
the y-axis, at a dB level set by the invoking
routine,

N+B. The entry point (THPPLT) and associated code
for plotting theoretical curves have not heen
changed, Huwever, since ¢the program vwvas
modified, no attempt has been made to verify
the integqrity of this feature.

Most of the code for the subroutine is concerned

with setting up the axes and labels, and with placing

ﬁ"‘ b S SRR R s Norandh badaial s Twta F
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a particular curve on the graph., The range axis
markings depend on the value of XSCALE, as described
above, and extend from zero to the first multiple of
the chosen increment greater than the highest range
value in the data, A displacement is computed such
that curves on the graph will be equally spaced
vertically. All these operations are performed on
entry at DATPLT, the entry point for plotting data
curves, if a nav graph (not just a new curve) is to
be plotted.

The curves themselves are plotted in a
straightforvard manner, and a label is plotted at the
right-hand end of each, to provide component
identification, After a component has been plotted,
the parameters defining the position of the curve are
left unchanged until ¢the next entry at DATPLT;
therefore an entry at BASEL will result in the
baseline points being plotted on the same set of
relative axes as the associated data curve. (If
BASEL is invoked at any other time, it will not
function properly.)

INTPOL

This is a general linear interpolation routine.
It accepts "input"™ arrays XIY and YIN, and an array
XOUT, of values on the same scale as XIN, for wvhich
interpolated values for YIN are required, The
results are placed in array YOUT, and parameters
NSTART and NPLOT are set to indicate which values in
YOUT are the result of successful interpolation, and
vhich are undefined due to the correspondirg elements
of XOUT being out of the range of XIN.

PILTER

This is a subroutine vhich accepts array A, and
applies to its contents the filter vhose coefficients
are contained in array P, Array B is used for

P

B s et ot o
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accumulation of sums, and its contents are copied
into array A before return to the calling projram.

PLINIT

This subroutine is used to systematize the
initialization of the University nf Toronto CALCOMD
softvare package., Presumably it will be of interest
only tu users of that installation.




B A act

P

o AR

W .

R

Apollo 17 SFP - 32

SCI1, SCr2, SCI3

Pach of these files begines with a label record,
The format of this record on file SCI1 is gqgiven in
table S. The label recnrds for the other two files
are 2316 characters, consisting of 27 segments of At
characters each, followved by 48 characters of
padding. Each 8u4~character segment contains one card
image and four padding characters.

The next record in each file is the mode array,
in format 386I6. Each element is a thr2e (decimal)
digit number, MAR; the significance of the values of
the digits is indicated in table 6. (The notations
w1 and "£2" in the table refer to transmitter-off
and calibration data descriptions given in tehle 7,.)

The format of all remaining records is 3186P6,.1;
the contents of these records are given in table 7,
(¥.B., - file SCI3 contains no range data.)

Pormag Contents
A6 run identification
A6 site identification
Ab traverse direction
A6 forvard/reverse traverse
14A6 title
16 nuomber of values in

each succeeding block

Table 5 - Pormat ¢f SCI1 label record.

M w5 e e
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Significance

recviv+«i ir data acquisition mode

receiver in sync
acauiririon mode

£ =~ 12,1 MRz,
f1 801 HRZ.:
£ = 2.1 MHZ,;

synchronization
synchronization

hronization

£2
£2
£2

16 MHz,
4 MHz,
1 MHz,

not received
received

Table 6 - Interpretation of mode data.

i arien b £ b WYk <
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1

3

1

1 X

1 Y

1 z

1 X

1y

1 z

1

1

1

1

1

1

1

1 x

1 y

1 z

1 x

1y

1 2z

1

1 b ¢

1y

1 z

1 X

LI {

1 2z
Table 7 -~

EW
PV
EW
NS
NS
NS

4
EW
14 ]
NS
L
NS

Nusber Pec, Ix, Fredq,

NNV NN b cd b ad D ud b
e © & ¢ & o
- ol D o - b

2.1
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= - ot

labdel
mode
temperature

transmitter-off
transmitter~-off
transeitter-off
transmitter-off
transaitter-nff
transpitter-off

caiibration
calibration
calibration
calibration
calibration
calihration
range *

dB

4R

4R

49

dn

4B

range *

1B

dR

4an

a8

an

dn

ground«d ipoat
amolifiad noise
noise
qgroundel input
arolified noise
ns.se

Record contents on files SCY1, Scr2, and
{ed &N
* not present on SCI3
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Number Rec, Tx, FPregq. Contents

2 4 range *
2 EW 4 dB
2 y BW 4 an
2 z FW 4 an
2 4 NS 4 dR
2 Y NS 4 is
2 z NS 4 dr
4 8.1 range ¥
4 x EW R, 1 4B
4 Y EW 8.1 dan
4 z EW 8.1 48
4 x NS 8.1 dB
4 Y NS 8.1 anB
u z NS 8.1 dB
8 16 range *
8 x EW 16 4B
8 y EW 16 dB
8 z FW 16 4iB
8 x NS 16 dB
8 Y NS 16 dB
8 4 NS 16 4R
13 32.1 cange *
13 4 EW 32.1 dB
13 Y BW 32.1 4R
13 Z | 32.1 4B
13 X NS 32.1 aB
13 Y NS 32.1 dB
13 2 NS 32.1 dB

Table 7 - Record contents on files SCI1, SCI?, aund
SCI3 (continued).
* not present on SCI3

Anncivivsioon R s, W TCEais S o a2
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SCITA, SCI2A, SCI3A

These files are vritten in binary form (i.e. -
vithout format control), and contain dR data
equivalent to that in files SCIY, ST12, and SCI3
respectively., Fach file begins with the same label
information as its parent file.

The remainder of each file consists of thirty-six
blocks of dB data; each block is of the form given in
table 8. The dB Jdata are interpolatel values, at
intervals of 0.1 wavelength, bheginning at zero
wavelengths; the maximum value of NPTS 1is one
thousand.

Position Contents
1 eight characters: frequency
2 floating-point: fregquency
3 integer: NSTART
u integer: NPTS
S through floating-point: 0.0
NSTART+3
NSTART+Y4 floating-point: dR values
through
NPTS+4§

Table 8 - dB data on files SCIVA, SCI2A,
and SCI3A.

b
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STATI

The six blocks which comprise this tinary file
are suumarized in table 9(a). The index T for ¢th»
first tvo blocks selects tomperatures and
corresponding rarges at successive intervals of 6,40
seconds.

For the remaining blocks, the index I selects the
various data at successive times (at varying
intervals). Values of one through six for ] select
data for frequencies 1.0 through 32,1 megahertz
respectively, The significance of K is indicated ip
table 9(b).

Block Contents Indexing

1 TENMP (I) I<=386

2 RANGF (1) 1<=1385%

3 CAL({(I1,J,K), NCAL(J,K) I<=NCAL(J,K)
J<=6
K<=3

4 TXOPFP(I,J,K), NTXOFF (J,K) T<=NTXOFF (J,K)
J<=h
K« =1

5 RANGE2 (I,J), NR(J') I<=NR(J')
J<=6
\"21*(17-1)/2

6 SPEED(I,J) T<=NR(J")
JL=6

Taonle 9(a) -~ Contents of file STAT1,
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K TXOFF CAL
1 X antenna grounded input
2 y antenna noise diode
+204RB amplification
3 Z antenna noise diode
Table 9(b) - Punction of the index K for

transmitter-~off and calihration
arrays on file STATI,

EPU

This file contains range and 4B data from file
sCcl3, only for the region of ¢the turn at FP-4
(specifically for the range values on the interval
490 to 535 metres, inclusive, There are 26 records
on the file, all of the same form, but of varying
length. The form of a record is summarized in tabl-

10.
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YMIN
YMAX

RANGE

DB

Table 10 -

NAVA

This is actually a part of the card input data to

ANTENNAC. Any number of cards may be included,
card contains three values: a time in seconds, and
corresponding right-front- and left-rear~vheel

ontents

Apollo 17 SFP - 39

frequency in megahertz

conponent identification:

1: rho
2: phi
3: zed
4: rho
5: phi
6: zed
mninimun
maximum

endfire
endfire
endfire
broadside
broadside
broadside

and
dB values

number of range-dB pairs

range data

dB data

Record format for file EP4,

odometer counts, in format (3F10.).
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EERREREEEERRRERERE AR R R R RE R KRB REAE R R R SN Rk Rk h kA A kS kNN

* *
* ANTFNNAD *
* *

EREERR KRR AE SRR R R RE AR RN G AR AR RN R KB R RN R R L RS R RS R AN Rk R kR e Rk A A XD

ooooANTENNAOQQQQOPI.OT CATA PROM FP=U TUP\!

DB VALUFS ARR PLOTTFD ON A PALAF GRID; THF ANGULAR COOPDNINATES LRF
ESTTMATPS OF TH¥ ANGLF RETWEFN THF 1PV AXIS AND THE LINK FFop THFP
LRV 7C TPF STP TRANSMITTER,

SEYFN TNPUT RECORDS ART REQMIREDR: SI¥ AS DFSCRIMTD MTLOW, ANl nXT
FAMFLTIST (PLTID) FRECORD, RRAD RY PLINIT., 1IN ADRITION, ATY

NUMPFP OF CARDS CONTATNTNG NAVIGATION DATA (TIMI, FIGH™= ANN
LFRT=-WASFL ONOM?TFR CONTS IN FORMAT 3IFI0,0) MAY ¥oLLOW “HE "LoTD
RECORD,

NAMFLTST (CNTL):

IFRED - RASE TWO LOG OF FREOUENCY; NO DEFAUIT
ICOMP - (A) CODFS FOR COMPONENTS TO DRF PLOTTPL, DPADRDN 778
ZEROFS: NETAULT SIX ?ERORS, TUE CNDTG AT T
T PYPF RROAQLSIDW
RHN 212 2n
PiY 222 221
7F9 232 2N
AO = ANGLFT FOi THE FIRST POINT; DEWAPLT 3,141%0
ARANGE - ANGULAF DTPFERFNCE RETWF™M T{F FIPST AND LAST poimeg
NPFAMIT 6,2R318
BOMNNS - THRTF PATRS OF INDICES NMEFINIVMG PCINTS T RE PLOTTFD
BRACH PATR DEFYNES THE PIRGST AND LAST OF A SFOUPNCE
OF FOINTS TO PP DPLOTT®NF NO DFFADLT
NAVDAT - (LOGTCAL) ODOMPTER COINTS TN PE WFAD (FOLLLRWING TH®
PLTID PECORD) AND USED IN COMPUTATION O AMGL P
NEFPANLT FALSE
TIM®O «~ (RRQNIRED IP NAVDAT IS TR"FR) - TIME ( ON "CALF OF

NAVIGATINN DATA) FOR THRE PIPS™ POIN™ TO P~ pIngrrng
RO NPFAULT

AN aOONNAOONACHIOOGAONNANNNNNOOANNAAANNNN"NANON
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* FEAL®U ¥ (600), Y (K00}, TIME(FO0)

’ REAT U TZZPN (6)

: FEAT®U DT(6) / 6,48, A48, 3,28, 1,62, .51, .490U44

B RRAI*8 PROGNM(2) / '00GP,ANT', YENNA' /

: INTEGTR®2 BOUND(F, £), BONNDS (A)

g LOGTCAL®1 DRCIDR(6, 6) / 3F * TRUF, /, VAVDAT / FMLSE, s

INTTGER®2 COYDP(R) , 212, 222, 232, 211, 221, 231 /
d INTFGER®2 TCOMP(5)

MAMELIST / CNTL / IFRRD, ICOMDP, A0, ARANGE, TIM®=N, boNRS, AAVDANT

SFT P CONTRCL INFORMATION

N NN

A AC = 3,14159
ARANGF = h, 29318
DO 100 I=1,6

. po 10 J=1,6

i ICOMP(T) = O
- BOUNDS(J) = 0
" 10 CONTINYR

GF™ FREMIENCY INDICATOR AND COMPONENTS TO PLO™

(oo Ee]

READ(S5,CHNTL)
: TZERO (TPREQ + 1)
-; non 50 Ja = 1;6

TIMED

IF A COMPONENT IS NNT TO BP PLOTTED,
RESRET ITS MATRIX ENTRY.

0000

TC = COMP(J)
3 no 30 F = 1,6
IF(IC .¥0., ICOMP(X))
. GO TN SN
In CONTINNER
. DRCIDR(TIFRFD ¢ 1, J) = ,FALSF.
’ 50 CONTINN®

Do 80 J = 1,6
ROUXD(J, IFREQ ¢ 1) = ROUNDS(JI)
80 CONTINN®
100 CONTINUE

e

e

c

; c INIPTALIZE THE PLOTTER
: c

. CALL PLINT™ (PROGNN)

[

] QO
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=D

?;4 CALI: pLDT‘ u‘?r,' 5.0' -3’

& C

i o LOOP THROUGH PREQONMENCIES

¥ c

b , PO 140 TFRRQ = 1,6

; c
o SPT P TH® TIMF ARRAY

¢

T ‘ TEY = ROAMND(1, TFPRQ)

L TRA = BOUND(5, TF¥PRO)

- PO 110 T = IRY, TPA

- mIME(I) = TZPRO(TFREQ) ¢ DT (TFRED) * (T - IR1)

- 110 CONTINNR

: Y LOND THROMGH COMPONENTS

C

< DO 130 JCOMP = 1,6

- READ(1) FRFQ, NCOMP, YMT¥, YMAX, N,

# . (X(TY, T = 1,8, (Y(I), T = 1,N%)

i IF(«NOT, NECTIDF(IFRTD, JCOMP))

: . GO T0 130

¥ CALI. ANTPAT{TIME, Y, N, PRTQ, JCOKP, BOUND(1, TFRFD),

S . A0, ARANCF, NAVDAT)

\ 130 CONTTINDR

5 140 CONTTIN®

¥ C

‘ CALL PLCTND

c

A RETNON

;2 BND

F AR RBABEEE S SRR REE AR BE R L SRR BRE R R E RN S EENRRE ERNE AU RA AR R KA SRR e RS AR R SRS S &0
* L]
* ANTPAT *
] *
ttt#tttttttttt#tttt:tttt#ttt#tttttttttt##‘tt!#tt#tttt‘tttttttﬁt}tttttttt#
(o
c ROUTINE TO PLOT THE ANTENNA PATTERN
o THROUGH THE ™URN AT FP=-8
c
¢ PARAMETERS ARF:
c
c T « TIME ARRAY
¢
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¥ o= V.,C,0, ARRAY

N = NUMBER OF POINTS TN P OFR H
F = PREQUENCY

JC = CNOMPONENT TDENTIFIER:

UNDFIRT HROADSIDR

RHD 1 , 4
PHI 2 9
2ED 3 6

P~ BOUNGS WYTHIN H: THP VALURS H(R(1)) = (" (’)) TMNCLUTIVTY
H(B(3)) = H(B(4)) TNCLNSIVF
AND H(R(S)) - H(B{R)) IRCLMSIVE AR® PINTTER,

A0 - TNITIAL ANGLE - DEPAPLTS TO DI

ARANGE = RANGE OF ANGLES - DFFANLTS Tn 2#p]

e e EaXe B Xe e e KaReKe e XN Ee s Ne e N N Ke )

REAL®*® LAB(R) / 'RHO BND.?,'PHT RND,*, *7FD Fvn,?,

. YRAO RRD.Y,YPHI HAD,', YZED 3PDY /
REAL*U H(N), T(N)
INTRAFR®G COMP(F,2) 7 73R, 224, 7269, 7IP, 728, 769,

. 3 % YEND', 1 & 'RRD? /
INTEGPR*2 B(h)

TOGTCAL®1 NAVDAT

KRITE(H,1000) », LAR(IC), N, R

PLOT X AND Y AXES FCR RFEPERENCE

m N

0.
0.
4.
-ﬂ.

CALL PLOT (=4,
CALL PLOT( 4.
CALL PLOT( 0.
CALL PLOT( O.

.- o e
L I S W Y
N
—

PLOT LARELS: FREQUFNCY AND COMPONENT

a0

CALL ﬂ"HBRR(-1.12, .500 o‘u. l‘. ﬁ., ”
CALL SYNROL( 999,, 999,, ,14, TH MRZ?. 0, N., 7)
CALL SYMROL({ 999,, 999,, .14, COMP(JC,1), N., =1)
CALI. SYNROL( 933,, 399,, ,14, comp(yc,?, 0., 1)

>

C INITIALIZE THE VAINE OF THR ANGLR
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AND DPIOT THT FTIRST POINT

ARANGE /7 ((R{2) = 1 (1)) ¢ (4 = P(YH) + (" () - neuyy)y ¢ )

- U

2N
H(R(1)) * CNS(A) * 0.1

N1y, ¢ STN(A) * 0.1

TR (6,2000) B(1), HMB(N), A, 1, Y
1. SYMBOL(X, Y, .07, 10, 0., =1

T = (1) ¢ 1

TF(T .F0. R(2) ¢ 1) I = (N
IP{.MOT, NAVDAT) Gn T0 130

ODCMTY = ODPCINT (T (R (1))

ADCPAN = ODCTINT(T(P(£))) = ODCMIN

- W

(]

e LD> D

e 3
it

PDFCPPMENT THE ANGLT (ROTATIOY TS CLOCKWISF)
AND DPLOT TFE NAXT TOINT

I0 IFP(NAVDATY GO TO 40
A= A - DA
a0 T U5
uh A4 = AC = ARANGE ® (ODCTNT (T(I)) - ODCHTIN) / OPCUAN
8% TF(A oLT. =3.14159) A = A ¢ £,2R318
Y = 0(T) 5 COS(N) * 2.1
Y = M(T) STU(N) * 0.1
WRTTR(F,IN00) T, H(Y, R, ¥, Y
CALY. SYMPOL (X, Y, .07, 10, N, =2)
T=T 41
IP(T LE0. K(2) ¢ %) T = 4(})
IF(T ED. 3(6) ¢ 1) Gn TO 9N

co To 30

TEDFFINE THY DPLOTTFP ARISIN FPOR A POSSIRIE NEXT 'N19V3
THEN {FTHRN

40 CALL PLOT(R.,50, 0.0, =1)
}}ETNDN
1000 FORMAT (DY, Fhe1, ' NHZ., *, AH, ' COMPONFNRTY 2 1Y, TR, t POyt s
. /77 X, YPDINTSY, T&, ¢ TO ¢, TR /
. ™, 15, Y TO Y, 16 /
. uY, *ANDY, 15, ' 70 ', 5, ' WYL] ©F® BT Rne )
2000 FORMAT('0 " BRY, TX, YANGLFY', OX, *Y (PlLOT) Y! /
. Ay, TH, 2%, FR,2, FINN, RY, 2TI.8)
1000 PORNAT (1Y, T4, 2¥, Fh.2, P10.5, HYX,2P9.1)
ERD
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$EESXXERER SRR REXRR S0 R FERIERREREBRERRENERS AT S A NS AR RN AN LS %044 AL R R T
* *
* RUPRLF *
* *
EEXXBEEERENSREN k%% XSS R RLBUSASARNSE IR ARSEERIIRER VS AR RN R & TEEENLANLBN RS Y

SUBROWTTNFE RURBLE(Y, IX, N)

C f
REAL®U Y (N) ;
INTEGFR®U TX (N)

C

c
po 10 T = 1, N

IX(I) =71
10 COMTINNP

(o

c
NN = § - 1 .

c

c 2
DO SO T = 1, NN :

IT™IX(IX(I)) JLR. X(IXN(I ¢ 1))) 60O Tp &0 :

C

c SEITCH ;

c ;

1T = XYY
IX(n = IX(I ¢+ 1) N
IX(T + 1) = 17 :
c :
C :
TY = 1 =1 :
JJ = T :

L of

c RURRLP

C

m uo J = ’. II y
JJd = JJ - 1 40
TRAY(IY (ON) IR, X(IX(JIT ¢ 1)) o re 0 L

(o . 1

c SWITCH

C

I7T = [y
IX (a3 = IY(IJ ¢+ 1)

IX¥(JJ ¢ 1) = 17T
40 ConTINng
50 CoNTiNUP

G okt e R e 8 e s S By ue
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N i y
. AUTHANN
: y
- ¢
& "D
e
5 Y L R T s 22 2 R Y RV IR RS TR RSN R ER AR A RLE N AR AL B RN
L * ™
£ * CALSTAT , *
. ’ *
» SRt SRRERERRRRSR LS B SR PR RUEREREN LR B A SR SRR SRR R RE R ISR R A AL L LEREL SR NS
i ¢
: c PROSAAM PO COMPARE CALIPRATION DA™A ORTPIKER OF THF P
- c WITH VALUPS FROY TIST PINS 0% BAL"H,
4 ¢

“EAL*S TRANGRZ(3I96), TUMP(3R6), CRANGR(I4G,f), CAL (V47,4 1)
: POAL®S AN(R) / =.3696, =,391, =, 5R70, =,2fN9, 043, 1, 19%2 7/
: RTAL®L PR () / 550,, 5%0,, 6?2,, T12., 73h,, I5°. /
- TTAL®Y AEPAMD(A) /= 2174, 0., N,, 13084, 2H2NH, =,0217 /
: RRAL®L REDPAMD(R) , 1182,, 1208,, 1230,, 1290, 275, 1°00, /
: FEAL®U EBN(180), FRENPA(I40), DX (180), DNPAMUI {14y, T(i4.)
: TYTFRRR®L NOAL(A, 3), NR(Y)
5 o
- c LIAD THE kFMII?®D DRTA  (THFR POUPTH ERAL STATHY A"
g ¢ SKIPS OV, E THP TRANSMITTRR-OFF ATPAYS,)
¥ NEAD(3) TRMD
: PRAR(3) TRRNGH
4 READ(3) CAL, NCAL
: READ(3)
: READ(3) CTANASD, NP
? ¢
c
B c 1.00P THROUGH FRPOUFMCIRS
: ¢
i PO 100 TPIBO = 1, 6
v IFPl = 2 #& (TPREQ - 1)

WRTTE (A,1000) TFR

RSIG

PGMN

B o

WITTE(R, 6000) TFR
Ry = 0,

z 0,

EPANR = 0O,
BPASIG = 0,

z N,

RESTG = 0,

- Lo L e vt e s s e mam be e e e e e d

B R D L T,

Bage g Ty

b
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160 fim,

P R

anon

TN N

20

u0
50

Ho
70

90

Apntin 17 SFP = hft

LOOP THROUGH THR RANGF APPAY ¥OPF 0TS FRECHFNCY,
noFOT = 1, 140
FIND TTMPERATURE VALU® FOR CRANGF(T)

IFP(CRANGR (I, IFR®Q) .GT. 1667.) GO Tn 70
IF(CRANGF (I, IFEE0) .GT. TRANGE(1)) €O To 20
T(I) = TeMP(1)
GO TO 50
CORTINUR
npo 40 3 = 1, 385
IF(CRANCR(T, TFR™)) ,GT, TRARGE(J ¢ %)) GO 10 40
T(IY = TRMPLYY ¢ (TRMP(I ¢ 1) - TENDP(D))
* (CPANGP(T, IFRED) = TEANGE(J))
/ (TRANGER(J ¢ 1) = TRANGT(J))
GO ™ 50
CONTINOE
EBN(I) = RN(TIFREQ) ® (T(I) = hh,) ¢ BN(ITRFN)
BRNPA(I) = ANPAMP (IPREQ) * (T(T) = 66,) ¢ FNDAME(TFi ()
DR(T) = CAL(I, TPRTO, 3) - FAN(I)
DEPAME(T) = CAL(T, IPRRO, 2) = FONPA(T)
N=N+ 1
EMX = BMN & DK (T)
PPAMN = EPAMK ¢ DNPAMP(I)
RGHN = ®GMN ¢ CAL(T, IPRPO, 1)
CONTINUE
FRN = 10N /W
PPAMN = PPAMN / N
2GNN = BGEN /2 N
po 801 - 1, 0
DD¥ = ABS(DN (1) = 7TMN)
NDNPA = ABS(DNDPAMP(I) = EPAMN)
”SIG = ESIN ¢ DDN + DDN
PPASTG = RPASIG ¢ DONPA ¢ DDNPA
WPITE(H, 2070) CRANCR(T, TEFREO), T(T), CAL(T, 1TriQ, 3),
ERM(T), DN (T), DDN, CAL(T, TFRFO, 2),
PANPA(T), DNPAMP(I), DDNPA
CIG = CAL(!, IFREQ, 1) - ¥GHNN
BGSIG = ®GSTG ¢ CIG ¢ CIG
URITR(R, 40N0) CRANG® (T, I®PRD), CML(J, TPET), 1), ~I6
coNTTNUR
BSIG = SORT(®SIG / (N - 1))
EPASIC = SORP(ZPASIC / (¥ = 1))
WRITR (A, 3IANN) ENN, ZPARN, PSIG, PDPAST~A
BCSIG = SORT(ZRIIN /2 (N = );

Gl RS W S 5

R T T P = 3

T

ERRTE e Y

TR N

[ P Rt
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&, |
IS |
Myl lo 17 0p - 40
WRTTE(Q, 5090y PGUN, "GSIG
160 conTiene
RETUORY
- ‘
1930 FORMAT(YIY, T4, ' w7, CALTRPATTION COMPAPTYISONY /
. Uy, TNOISE NDYEDRY, 20X, TUOISE NINDE ¢ 20 Pl AMP 0
N / X, 'TANGF!', 4X, 'TFNDTRATHRTY,
. 2(10X, YLONARY, SX, *BARTHY, GX, YFRROCY,
. PV, 'D{IRRORYY Y/ 2V )
2000 FORMAT(IX, 2(F1Nn,.3, KXy, 2(u4*"10.3, SX))
30NN PORVAT(Y=1, 25X, 2(°2X, 'MFAN EBTOP = ¢ PI10,3) /
. 26Y, 2(14Y, YSTANDARD DEVTATION = ¢, F10,3))
4000 PORRAT(ICY, F10.3, S, 2910.3)
SOND PORMAT(Y-*, 33Y, 'MFAN = Y, FI10,3 /
. 20%, VYSTAMDALD DFVIATION = f, F10,73)
6000 FORMAT(Y1Y, T4, * mMuzZ, BACEARPOTINDNY
. 10, 20X, RAHGRE', 1NY, NOTSF D(INOTS®Y Y s p¥ )
r

END

EEE LXK KRR R RS KRR SRR KRR AR RER KA R KSR R KA KRRk kR r kb skt Rk d e kb BR

* *
* FIJ TEP x
* *

KEREKGCKRERER KRR KRRKR B AR B RERARKE KRR R AR AR AR KR AR kXA SRR b ST RS

SMBPONTINFE FILTRP (A,N,F,%,0)
C.oN=POINT FILTRK TOR ARRAY #34% OF NIMENSION ®N#*, UGTHG #v% WTLTEP COVEF
CooIN ARMAY *F%, ARRAY #R* OF DTMPNSION *N# IT WSED T STowp S1LTFRP) 5
C.. TEMPORARTLY,

C
DTMENSION A(NY, B(N), »(M)
C
Coe o AVATN ATTEMPITNG TO FILTRY DATA AT S™ART AND END OF AKI'AY,
K=M/241
L=N=K+1
¢
ITP(NLITR) 60 ™0 Y
C

Co o MATN LOOP ¥OR ALL DATA PCINTS,
DO 2 T=K,T,

ISNR=T=K
C
Ces 1.OOP 7O APPLY THPF FTLTER CORFFTCENTS FOR ON® DATA POTNT,
B(I)=0,
ne o1 J=1'M .
i:;
i
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1 B(I)=B(T)+A(TSUR+I) AT (])

c
2 CONTINME
¢
C..COPY B BACK INTO A,
pOo 3 I=K,L
1 A(T)=R(I)
¢
WRITF (6,8) M,N,7 ;
4 TORMAT('0?,T3,'-POTNT PILTPRING COMPLETED ORY,T4,% OOTNTS, FILTTR -
*COEPFICTNTS WERE: '/ (7Y, 14F9,4/)) ?
¢ i
RETNRN :
¢ 3

5 WRTTF(A,6) M,N

£ FOPMAT(YCH#*SEPROR®** ATTENPT TO USFY,TU,'=POINT *ILT™2 nNt,14,
® ' POTNTS: FILTER RFOMEST IGNORED.'/)
RETURN
FND

BEXERABERRA AR EEA R R R R AR KRR E R KRR KRR R Rk Rk R AR ek R L b a g kk
*

‘ *
* : GAPLONT *
* P

EERAE KRR SRR AR KR RN R RE RERKE RN AR R R R R KR RS RR NI A RS R A AR S A REF A F # bk v N

SURRONTINE GAPLOT (FPEO, X, Y, N, YMIN, YNAY, NCOMI)

c PLOT FANGE VS, RECORD NUMBLR AND V.C.0. VS, RECOUD NIMkHL B,
c DATA IN THE AREA OF TH=Z THURN AT EP-4

g PARAMETERS ARE:

; FREO - FREOMWENCY

¢ X - RANGE ARRAY

¢’ Y - V.C.0. ARRAY

c N - N"MBER OF VALTES IN X OR Y

¢ YNIN - NTNIMUM V.C.0. VALME

¢ YMAX - MAXIN"NM V,C.0. VALDE

¢ NCOME = COMPONFNT IDENTIFIER:
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UNGPRTR®  RAOADSIDH

WHO 1 u
PHY ? <
7FD 3 ¢

REALADL Y (N),Y (V)
INTEGFR*®Y TCOMP(6,2) / Z3R, 724, 769, 23R, 724, ~&9,
1 ® OE”D" T % e
WRTTT (6,100) FRFQ, NCOMD, N, YMIN, YMAY
WEITR(E,200) ¥
WRITE (6,300} ¥

N POIANTS ARV PO RF PLOTTWD OVER A RANGT TYN (TLOTTTFR) ¥
OF R,K5R8 TNCHES,

DY = R,5R89 /7 N
CALY. PLOT(N., 8.,3)
CALL FLOT(O,, N,,2)

SF™ AN INTEGRAL MTINTM"N V. C.0, VAIMT; TF TUHF DANGF OF V0.0,
VALUES TS GRFATER TPAN 315 DR, ADINST TH® DATA 70 FIT RITHIN
A7 INCH PLOTTRR RANGF - OTHFRWISY THF SCALF IS FIYD

AT & DB, 7 INTH,

YMINN=ATRT(YMIN)

DY= AMAXT(S., ATNT((AINT{YMAX ~YMINN) + 1,) / 7.) + 1,)
NRITE (F, 150) nY

DY = 1, / nY

po 201 =1, 7

vY = 1

YYY = YMTNN + YV / DY

CAlY f'\Y?"«Pf)L'O.,VV,n07,13,‘?0.,"1)

CALYL PUMBTR(=.1,¥YY=.05,.07,YYY,90,,-1)

CONTINUT

FINTSU LARELLIVG THE AXTIS; THREN PLOT A LAB™TYL
GIVING FREQUENCY AND COMPONRNT

CALL SYMROL(~.25, 6.25, .14, SHY C 0, 20,, ©)
CALL NORMRER(4.5,0.,.18,FREQ,0., 1)

CALL SYFMROL(996,,999,,,14,74 MH?Z, H,0,,7)

CALL SYMROL (399, ,999,,.14,ICOMD(NCOKP, 1) ,0,,~1)
CALL SYMROL(999,,0809,,,14,TC0NP (NCONP,?) ,0,, 3)

PLOT A SYMROL FOR EACH V,C.0. VALUE,
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DO 40 I=1,N

XX=DX*I

YY = DY # (Y(I) - YMINN)

CALL SYMBOL(XX,YY,.07,10,0.,-1)
40 CONTINUF

PEDFFIN® THE ORTGIN FOR THE NFXT PLOT:
THEN FETMRY,

CALL PLOT(2.5, 0., -13)
RETURN
100 FORMAT('OFRFO,=?,¥6,1,' COMPONFNT!,T2/T6,' POINTSY/
. ! MIN, V.C.O.=', P(\o1 / ' ”AX| VQCono‘:" ""‘01)
150 PORMAT('0SCALE =t', F6,1, ' DE / TNCH!)
200 FORMAT ('ORANGFE  ARRAY:'/100(1X, 10P10.1,))
300 FORMAT(*OV,C,0, ARPAY:'/100(1Y,10F10,1/))
FND

EEEERL A RRE R KRR AR AR AR KRR BRI LR R R AR R RRER R R R KRR kK Rk Rk Ak k& k%

*

*
*

*

INTPOL *
*

AR RREEE R RRERERE U AR R ER R R ERR AR AL AR R KRR EK AR SRR RE kNS AR AR Tk

Iole |

ieEeEs s N e e e NaRe RaNa Ke’

(g Ko

SURRQUTIN® INTPOL (YIN,VYTN,N,XCUT,YOUT , NSTART NPLCT)
LIMTAR INTIRPOLATTION OF YIN ¥S XTN AT PATNTS ¥niU?T, FER 14/73,

INPUT:

XIN = INPTT X ARRAY

YIN = TNPHT Vv ARRAY

N = DIMFNSTON OF XIN AND YIN

YOUT = POINTS AT WHICH YIN WTLL BE INTRPPOLATED
HPLOT = DIMWNSION OF YOUT AND yYouUT

onTpnTe

YOUT = INTFRPOLATFED VALURS OF YIN AT POTNTS XouT
NSTART = NUMREP OF FIFST POINT INTRRPOLATED
NPLOT = NUMBFR OF LAST POINT INTFRPOLAZTED

NIMENSTON XOUT(NDPLOT) ,YOUT (NPLQT) ,XTNEN) ,YIN (N)
NSTART=1

T=1
s

DO LOOP TN TNTERPOLATY YOUT AT EACH XOUT POTNT.

B A IR 0 SN TR, TR AT 7.

Sl g ey

mE e o g

b a ey, ah n

USRI

s 1 1
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CHECKS ARE MADE FOR BEGTMNINCG AND END OF YIN,

(o e

DO S0 J=1,N7LOT

4N IP(XIN({TY=-XNO7T(J)) 10,20,130

16 TR(I.FO.N) GO TN 60
T=T+1
GO TO ap

20 YOUT (N =YIN(T)
GO TO S0

I IF(T.FQ.1) GO TO 33 .
YOUT (J)=YTIN(I=1) ¢ (KOUT(J) =XIN(T=1) ) % (YIN(T) =VIN(I=1)) /(¥ LIN (T} -
. YIN(T-1))
GO TO 50

33 NSTART=T4+1
50 CONTINDE
C *he
RETHRN
A" NPLOT=J-1
RETIAN
FND

KR AREEERE R KRR LERE KR CR AR RE AR R ER RSP KRR R AR REEE AR ERARRAB B RN K KR AR R R KF K kR

* - *
* LIRACOPY *
* *

CEERAKE LSRR SR RERERR AR AR R ERR S SRR EREEREREEER SRR KL RS C AR AN MRS A RS NN LN A LNk

REAL*S TYPR(2), R"N, STTE, DIRECT, FOPREV, TITLF(11)
PEAL®Y DATA(12000), RANGF(1000), VCO(1000)

REAL#®U FRRO(A) £1.0, 2,1, 4,0, 8.1, 16.0, 32,1 /
TNTEGRR*4 IDATA (400)

INTEGER®? TTYPR(2)

LOGICAL*4 FIRST, LAST

EQUIVALFNCE (DATA(1), IDATA(1))

COMMON /LUNDAT/ TITLE, RUN, SITF, DIRECT, PORKRV, TVYDT,
. ITYPE, N, PIPST, LAST

READ LURAR SEP PILF (#1) AND PRODOCE A FILE OF V,.C.0, DATA
INTPRPOLATED A™ INTFRVALS OF 0,1 WAVPLENGTH

anNnacann

THE RARGR AND V.C.0O. DATA ARF ACCNPMULATED TN APPAY “"DATAYM,
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IORG TS THF INDEY OF THR NEXT PREF LOCATTON TINTO Willel DAT)
MAY RE STORED, TYXX TS THE TNDEX OF THE STPRST TRAHORE VAT,
AND TXY IS TH®W TNDEY OF THR FIRST V.C.0. VALME,

READ AND WRITF THE LABEL RECORD,
THIS RECORD CONTAINS N - THE NUMBFR OF
VALUES TN EACH SUBSFQUENT RFCORD.

CALL LUNIN(DATA, IDATA, £980, £0990)

WRITE (6, 3000) TYEE

WPIT® (6, 1000) RUN, SIT®, DIRECT, FOPREV, TYTLR, N
WRITE (3) RUN, SITE, DIRFCT, PORREV, TITLE, ¥

INITIALIZE THE STACK

0NG=1
M=0
L=0

CHECK POR STACK OVEPPLNOW BEFORE RFADING THY NFYT RFCNARD,

TF(TORG+N ,GT, 12000) GO TO 970

CALL LUNIN(DATA(IORG), IDATA,
TF(TTYPE(1) .GR. 6) GO TO 40
WRITE (6, 2000) TYPE

Go TO 20

£980, £990)

THIS SECTION IS ENTFRED ONLY FOR

RANGE AND V,C.0O, RECORDS,

WRITE (6, 3000) TYPPR
TP(ITYPF(?) .EQ. 6) GO TO 60

POR RANGF DATA = MOVE IORG TC POINT ONE LOCATION REYOND TUHFE
LAST VAL"E, AND INCREMENT THE CONNT OF PANGE RLOCKS (M).

IP(PIRST) IXX=INRG
TORG=JORG+N

N=NM+1

IP (. NOT. LAST) GO TO 20

APTER READING THE LAST RANGPR BLOCK FOR THIS FREQUERNCY,
FILL ARRAY “RANGE®" WITH DISTANCES IN METFRRS CORRESPONDING

TO 0,1 WAVELANGTH INCREMPNTS:

THEN COMPNTF THF NUOMBER OF VALURY,
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DHL=29,37226/7REQ (TTYPE(1) ~5)
po S0 I=1, 1000
RANGE(T)=DWL*PLOAT(T-1)
CONTTNUF

NPTST N=M#N

G0 ™0 20

TPEATMRNT OF V.C.0. DATA 15 SIMILARG ONF GWT OF V5,0, VALDFS
HAS RTFN ACCUMILATFO WHRE THF COUNT OF V,C.0. BIOCKS (L) POURLY >,

IP(FIRST) IXY=IORAG
IORG=TOFG+N

L=L+1

IF(L .17, M) 50 TO 20

CALL IKTPOL TO OBTATN V.C.0, VALURS AT EOTAL RANGE TRPEPVILGS
~HE NFW VAL"®S ARF RETNONED IN ARRAY "VCO¥,

NSTART=1
NPLOT=1000
CALL INTPOL (DATA (T¥YY), DATA(IXY),NPTSIN,FANGF, veo, NSTAKT, NPLNT)

SET TO 7¥RO V.C.0, VALURS WHTCH HAVF NOT RF®N INTEPPGLATFD,

NSTM 1=NSTART-1

TP(NSTMT .LE.D) GO TO RO
po 70 I=1, NSTM1
vca(ry=0,0

CONTIN"F

NPLTP1=NPLOT+1

IP(NPLTP?1 .GT. 1000) GO TO 100
po 90 T=NPLTP1, 1000
vco(1)=0.0

CONTINUE
NPTS=NPLOT-NSTN1

WRITE HRADER INPORMATION AND ARRAY "VCO®,

WRITE(6,4000) TYPR (1) ,FREQ(ITYPF(1)~5) ,NSTART,NPTS,
. (veo(r) ,I1=1,NPTS)

WRITE(3) TYPE(Y) ,FREQ{ITYPE(1)~5) ,NSTART,NPTS,
. (VCO (1) ,I=1,NPTS)

I® LAST IS TRUE THEN READ A NFW SET OF RANGE VALUFS: OTHFRWISE
READ V.C.O. DATA FOR THE NEXT COMPONENT (THF CMRRENT RANGF DATA
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ARE RETAINED),

IP(LAST)Y GO T0 10
TORG=IXY

L=0

GO Tn 20

STACK OVERFLOW MESSAGE

970 WRITR(6,7000)
GO TN 939

END NF FILE ON INPUT WHEN MORE DATA WFRRF EXPFCTFD

I8¢ WRTTE (A, 5000)
GO TN 999

PROCESSTNG COMPLETFD NORMALLY

990 WRITR (6, A000) TYPF
939 END FILF 3
RETURNW

NN

1000 PORMAT('ORUN Y,A6/'0SITR ¢,A6/'ODIRECTION Y, A6/
'0',AG," TRANSNITTER'/'0¢,10AB,AU/00 ,T4,? POTNTSY)

2000 FORMAT('0',2A8,% RECORD SKIPPED')

3000 FORMAT('0¢,2A8,' RECORD READ')

8000 PORMAT('1LABFL="! AR, "0/ 1QPRR0. = ¥,F6, 1, MH7,V/

. 'OPIRST POINT=!,T8/ Y08 OP POINTS=',T4/

'01, 10”10, 3/99 (1%, 10P10. 3/))

5000 FORMAT (*ONORNAL END OF JOR?)

6000 PORMAT('OEND OF PILF OCCPRREP WHILE ATTEMPTING TC READ *,
2A8, ' RECORD?)

7000 PORNAT ('-%6% TNSHUPFICIENT SPACY ON STACK ###1)

END
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A3 E RS R A P RS R AR R IR RS RS RS P R AR AR SRl R R A RS AR YRS RTINS EANE 2

* #*
* LUV ACPY? *
* *

REERRRERERRBRAKECR A AR EE KA BRI RE KR RRREE R R KSR SRR R K RSN AR K SR AR AR AR B RIREk ¥ £ %

DEAL*R TYPE(2), RN, SITB, DIRECT, FOPR®V, TITIF(11)
REAL®U DATA(12000) , RANGR(1000), VCO(1000)
RTAL*U PPPO(b) /1.0, 2.1, 4,0, B,1, 16,0, 32,1 7
INTFGER®SG IDATA (400)
TNTFATR%2 ITYPH(2)
LOGTCAL*4 FIRS™, LAST
TONIVALENCE (DATA (1), IDATA(1))
COMMON /LUNDAT/ TITLF, FUN, SIT®, DIFRCT, FORRYFYV, TYI®, <
. ITY"P, N, FTPST, LAST 1

c .
C
C READ LUNAR SEP PILF (#2) AND PRODUCF A FILF OF V,C.0, DATA
C INTRFRPOLATED AT INTFRVALS OF 0.1 WAVFLFENGTH
Cc
C THE RANGF AND V,.C.0., DATA ARP ACCUMNLATED IN ARRAY "DATAY.,
C TORG TS THF INDEX OF TH® NEXT PRER TOCATION TINYTO WHICH DATA
C MAY BP STORED, IXX TS THRE IVDFX OF THE FIRST RANGE VALNP, |
C AND IXY IS THF IFDEX NOF THE FIRST V.C.0. VALUF,
c
C
Cc READ AND WRITE THE TARFL 9FECORD.
C THIS RECORD CONTAINS N - THE NUMBER OF
C VAIPES IN FACH STBSVQUENT RECORD.
C

N=3R6

CALL LUNIN2(DATA, TDATA, £980, £990)

WRITE(f, 3000) TYPE

WRITR {6, 1000) (IDATA(YT), I=1V, 297)
¢
C INITIALIZR THE STACK
o

10 INRG=1

M=0

I-’o
o
c CHECK FOR STACK OVFRFLOW DFEFORE® READIRG THE N®XT RECOPRD.
¢

20 TF(TORG#N ,GT. 12000) GO TO 970 :
CALL LU"NTN2(DATA(IORG), IDATA, E9R0, £990)
IP(ITYP®(1) .G%. 6) GN TO L0
WRITF (6, 2000) TYFF
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Gn TO 20

THIS STCTION TS ENTERED ONLY POP
KANGE AND V,C.0, RFECORDS,

AETTE (6, INONY TYER
IF(ITYPF(?) BO, K) GN TO 60

FOR FANGT DATA - MOVE INRG TO POINT ONE LOCATION RFYOND THE
LAST VAL"®, AND TNCRTMENT THF COYNT OF RANGE BLOCKS M.

IF(FIRST) IY¥YX=IORG
TOPG=TOPG+N

M=+ 1

IF (. NOT. LASTY GO T 20

AFTTR READING THE LAST RANGP BLOCK FOR THIS FRRECGHFNCY,
FILL ARRAY "RANGE" WITH DISTANCFS TN METPRS CORKLSPONDING
TO 0ol WAVELENGTH INCROMENTS: THEN COMPHTY THE NUMOER nw yAp© oo,

PWT=29,97925 /PRED (TTYPH (1) ~5)
PO 50 I=1, 1000

RANCR (T) =DWT,* JLOAT (1-1)
CONTTINE

NPTSTN=N#Y

G0 T 20

TREATMENT OF V,C.0. DATA TS SINILAR: ONF SET OT V,C.0, VALUTS
TAS RFEN ACCYMTLATED WHEN THF COVNT OP V.C.0. FLOCKS (1) FOMALS W,

TF(FIRS?) IXY=TORG
TORG=TORG+N

L=%+1

TFAL JL7. M) GO TN 20

CATLL INTPOL TO NEPAIN V,.C.0, VALMES AT EONAL PANGE INTERVAT S
THE NFW VALURS ARF RETIRNED IN ARPAY ®ycow,

NSTART=1
NPLOT=1000
CALL TNTPOL(DATA(TYX), DATA(TXY) ,NDPTSIN,RANGF, VCO, NSTALT, NDPLOT)

SFET TC "FRO V.Co0, VALUES WHICH HAVF NOT R®®N INTERPOLATEFD,
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NSTHF 1=NSTART =1
IF(NSTMT JLELO) 50 TO 30
Do 70 I=1, WST™MI
Ven(ry=0.0

7Y CONTINUT

A0 NTLTP1=NDPLOT+1
TP (NPLTPT .GT. 1000) GO ™0 100
nOo AN T=NPLTPT, 1000
ven(Ty=0,.0

3N CONTINNP

100 NPTS=NPLOT-NSTM1

c WRYTR PTADER TNFORMATIOMN AND ARPRAY "vCoOv,

DO 120 T=XSTAR™, NPLOT
VCO({T)=VCO(T)+135,0
120 CONTIWNUY
FRTTR(A,0000) TYPR(1) ,PRRO(TTYPF(1)=5) ,NSTART,NPTC,
. (VCO(T) ,T21,NPTS)
ARTTE (3) TYPE (1) ,FREQ(ITYPR(1)=5) ,NSTAPT,NPTS,
. (VCO(1) ,I=1,NPTS)

IF LAST IS T™R"® THEN RRAD A NEW SBET OF RANGE VALWES: OTHREREIST
RIAD V.CoenN, DATA FOR THE NEXT CONPONENT (THR CURRFNT RANGY. DATA
AR® RETAINED).

nnanonnn

IP(LAST) GO TO 10
INRG=IXY

L=0

<0 Tn 20

STACK OVERFLOW MFSSAGF

nannn

970 WRTTE (€, 7000)
60 To 909

END OF FILE ON INPNT WHEN MORE DATA WERF FEXPECTED

anaannn

980 WRITR (6, 5000)
GO Tn 999

2]
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C
: C PROCRSSING COMPLPTLD NORMALLY
: c
: C
: A90 WRITE (6, H0NI) TYPF
; 9an PNDH PTLT 3

PHTHRY

¢ c

C
) 1900 PORMAT (2T (IY,11A4/))
; 2000 TORMAT(YO',2A8,' RECORD SKIPNEDY)
: WAL PANMAT (YO ,2A8,' RECORID READY)
. UN0C FORMAT('TLAREL="! AR, 00, SOPREQ,= ? ,P5,1,7 MHZ,'/
5 . tOFIRST POTNT=2Y,I4/ 'YO#4 OF POINTS=',TU4/
~ . 10,1010, 3/99(1Y,10P10. 3/))

S0N0 PORMAT™ ('ONONMAL END OF JORY)

- FO0C FORMAT(YORND OF PILF OCCURRED WHILE ATTEMPTING TO READ ¢,
: . 2A%, ' RECORD')
: 7900 PORMAT ('-*%¢ INSUFFICI®NT SPACE ON STACK #sst)

C

o

FND

? SRR RE A BRARNE R RN SR AR R BERECAR AR AR DS ERE RN EEEX PR EI B ERE 2 2RI ANt EY SR E
. ] |
s . LURACPY] .

] L

TP YIIEIZISI IR SIS S R3S RIS RS2 22 2R R 222 2 20222 A2 ARl RAR L YR 2

; REAT®R  TYPE(2), ON, SITE, DIPRCT, PORRRYV, TITLE(11)
; REAL®&  DETA(12000), RANGR(1007), VCO({100r)

r RFAL®U  2ar0(6) 21,0, 2.1, 8,0, R, 1, 16,0, 2.1 /

: INTFFRSG IDATA (400)

: INTEGFR®2 ITYPF(?)

| LNGICAL®S FPIRST, LAST

FOUTV ALENCE (DATA (1), IDATA(Y))
COMMON /L'NDAT/ TITLE, FPK, SITE, DIPECT, TOURRV, TYDEH,

! . ITYPE, N, PIFST, LAST

' ¢

: c

: c NEAD LMNAR SPP PILE ($3) AND PRODVWCE A PILF OF V.Cu.0)s NATH
; ¢ TNTFYPOLATED A™ INTTRVALS OF 0.1 WAVELENRTY

3 c RANC™ DATA ARE TAKEN FPOM PTIE 82

- c

: C THY RANGF AND V.C.O. DATA APP ACCYMNLATED IN ARRAY "DATA®,
: c TORG IS THF TNDEY NF HT NEXT PRE® LOCATION INTO WHICH DATA
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KAY "F STATFD, IXY IS THF INDEY OF THF® FIRST WANCE VALUY,
AND TYV T3 THF TNDEY 07 THE FIRST V.C,0. VAL"Y,

PIAP AND WARTTF THE LARYYL RECORD,
THIC BFCNT?D CONTATNS N - THE NUMBER OF
VALIFPS IN PACI SURSEQURNT RFCORD,

N= I3,

CALY LUNTNZ(DATA,
CALL LUNINI(DATA,
WRITR (R, J00Y) TYPY
WEITO(F, 1N00) (TIDATA(TY, I1=1, 297)

IDATA, £780, £370)
INDATA, 7180, £990)

INTTTALIZS TIE STACK

10nG=1
=0
L=0

CH?CK FOP STACK OVE"PLOW RFFCRE REALING THFE NFX™ FECORD,

IF(101G4N AT, 12000) 50 TO 97C
CALL LUNIN2(DATA(TORG), IDATRA, ROHO, £390)
TR(TTYPF () P, %)

CALL LYNINI(DATA(TORG) , INPTA, AORO, £0QN)
IP(ITYPT (1) .GR. 6) GO TO 40
WRITH (A, 2000) TYPT
co To 20

THIS SPCTINY TS RNTEFED DNLY POR
TANGE AKD V,C.N. RECORDS,

YRITFP (6, YNY)Y TYLF
TP(ITYPF(2) .70, 6) GO TO 60

POR RANGE DATA = BOVE IORG TO POINT ONE LOCATION BEYNNL THFE
LAS™ VALUE, AND TRCREMTINT THF CONNT OF RAKGF PLOCKS (M),

TF(FTRST) TXX=INRG
INRG=I0NGN

pave

TP (. %07, LAST) o Th 20

AFTE® RFADINSG TUE LAST PANGP BLOCK POP THIS FPRPOVENCY,
FILL APPAY WRANGE® WITH DISTANCES IV MNETPRS CORKFSPONDING

K
o>

s e ey ey

Ve o me————_ o
S
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T G, 1 WAVALENATH TRCRRAMRENTS:  THEN COMPUTF THP NNMDPUR o F VATHYC,

NRT=27%, 9790/ " REQO(ITYNT (1) =)
My R0 T=1, 1999
TANGS(I)=DWL*PLOAT (T-1)
CONTINN®

NPTSTN=MAN

GO T 20

TERPATHENT OF V.Ce0,., DATA IS ZIMTLAR: ONT SET OF V,(,0, VALUYS
TAS HFEN ACCYMMLATED WHEN THE COPNT OF V,C,0, BRLOCKS (LY FOVRALS V.,

IFP(FTEST) TYY=TORG
TOPG=INSel

L=1.+1

TP{L .LT. M) GO *0 20

CALY TINTPOL TO ORTAIN YV,C,0. VALNTS AT NOMAL RANGE THTR?VILS:
THY MEW YVALDTS ARE RRTHRNED IN ANFAY "VCoY,

NSTAPT=1
NBRLNT=10N0D
CALL TU7POL (OATA(IYY) , DATALIXY)  NPTSTIN,RIENAE, VOO, NGPALT, XDPLOTY

SET RO TFRO V0,0, VALHIRPS WUTCH HAVE KNT RPTN INTFPPOLATFL,

NSTMI=MCTART-1

TP((NSTRT ,LF.N) GO 70 1’n
no 70 T=1, NSTW
veo(Ty=r,n

CONTTINDF

NPLTPI=NPLO™+ )

IFMNPITPY JGTe 1080 GO TO 100
PO 30 T=NOLTRY, 1000
vCoOT)y=n,n

CONTT NP
NPTS=NPLOT=NSTYY

VRTTF RFADTR TNPORMATION AED ARRAY %*vCne,

DO 120 T=NSTART, NPLO®

VCO(I)=VCn (1) ¢135,0

CORTTNDY

NI I™B(6,4000) TYPR(1),?RRQ(ITYPE(1)=5) ,NSTART,NDTS,
(vCO(T) ,I=1,NPTS)

INITTN (D) TYPR(Y) ,PRRO(ITYPE(1) =%) ,NSTART, NPT,

.
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. (VCO(T) ,T=1,NPTS)
: c
i c
: ¢ IF TAS™ IS Tonm THEY READ A NFK SET OF RAMGF VALUFG; OTHFPAISE
: ¢ RFAD V,C.0, DATA FOP THT NEXT COMPONENT (THFE CUPKENT PANST DATA
¥ c ARE RETATNRD),
; c
; c
. TF(LAS™) 10 70 10
10RG=1YY
; L=0
B GO TO 20 -
; c -
~ ¢
; c STACE OVERFLOW ¥FSSAGE I
; C B
c

370 WRTTF(6,7000)
30 TO 999

B c
+ c
3 (o BND OF FILY GN TNPUT §HTN MOPF DATA WERE EYPRCTED
- p
N C
: 180 ARITF (6, S0D0)
R GO TN 397
? c
i c
¢ c PENCFSSTING COMPLETED NORMALLY
3 c
N c
3 30 WANTTE(H, A7) TYDRR
: M09 END FILF 3
: RPTHRN
A c
¢

1000 PORMAT (27 (1Y, 1104 ))

2000 TORMAT('0',2AR3,' RECORD SKIPPRD!)

3000 FORMAT('0?,2A8,' RFCORD READ?)
: 4000 FORMAT (YITARFL="? AR, '"Y/ YOPREO,= ',P5,1,' MHZ,.'/
4 . *ORTRST POINT=',T4/ '0& OF POTNTS=',14/

; 107, 10F10,3/99 (1X,10F10.3/))

: 5000 FORMAT (' ONORMAL FND OF JOBY)

g €000 PORMAT('CFND OF PILF OCCURRED WHILE ATTRMPTING TO RLAD Y,
é 2AR, ' RECORD')

: 7000 FORMAT ('-#%*x TNSUFFICTENT SPACE ON STACK 4#%1)

L c

% ¢

1o

t

IR I M W R - &
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* *
* LUNACPYY %
* *

PAREEL DRI EREK SRR AR AR B PRRRRAARARR AR R AR ARG kb kb kb bk kb ek k%

POMTTINF TO JOPY THF RANGE AND VCO ("NCORWPCYTED) RATA FOR THr
Fp=U4 THURY, FOR USF BY "{E ANTENNA PATTERN DPLOT PPUCGREAM(S)Y

THR RANGE AND V., .Nn, DATA A?F ACCUMWLATED TN ARRAY WDATAW,
TORG IS "HE [NDEY OF THT NEYT FRER LOCATION INTO WHICH DATR
MAY RF |TOTTN, [¥YY IS THF TV¥DEX NF THE FIRST FaNGF VAL"DF,
AND TYXV TS TR INDFY OF THR TIRST V.C.0, VALUR,

SIX WAMELIST CARDS ARE TEQUYRFD AS DRSCPRIRBER BHLOV,
NA¥PLTIST /s OMNTL /

ITRFQ = FREOWENCY INDICATOR (DASF 2 LOG OF FR-{NTNCY)

NO DEFAULT

TCOMP - ARTAY OF COMPONENTS T0O RE COPTENR, OP 7E7CFS TO [AT
THE ARRAY O"T TO € ELFMFNTS, DRFAVLT A 7RLORS
CAan=s FOR THF COMPONFNTS ART:

FNDFIRE BROP LS TDR

?
PO Wemmaty  CNENRSRAL S T G S A [ e
. g oaa Pt Taat ey m e wr .
¥ 3 3 o

TR

-

8T

s by

B A T G LT ETCI DALY G SRS P SN

LEER

MOONANTINDIATNTACANONOONGTSTACONTTON

RUD 212 21
PHT 222 221
7ED 232 231

REAL*R TYPE(?), R"N, SITE, DIiRRCT, PORRFRV, TITLR(11)
REAL®® DPROGNYMI2) / 'OQGP.JCR!', 'GAP! /

RRAL*U DATA(12000), RANGE(I000), vCO(I00M

REAL *U FRRO(6) 1.0, 2.1, 4,0, B.Y, V6,0, 32,1 ¢
INTFGFR®U TDATA(UOO)

INTIGER®2 TTYDR(2)

LOGTCAL*U “YRST, LAST

INTFAPDR2 oM ()

INTTGFR®2 COMP (k) / 212,222,232,211,221,2

‘—v”.":‘.'.‘r,:

o e

P -
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TOGICAL%Y IFCTDR(6,6) / 36 * ,TRUE, /
NAMTLIST / CNTL , IFR70, ICOMP

FONTVALFNCT (DATA (1), IDATA(1))

COMPON JLUNDAT/ TITL®, BUN, SITF, DIRRCT, POKREV, TYDE,
. TTYPE, N, FIPST, LAST

HRGTN PY SETTING DFFAULT VALUFS FOR COMPONENT SELFCTTON
(N COMPONENTS), PFADING CONTROL CARDS, AND SETTING
CONTHOL PARAMRTERS

[sNeKe Re e

PO 1NECL 1I=1,h
DN 10100 J=1,¢
10100 ICOMP(I) =0
IFAD (5,CNTL, "ND=10RNN)
TDY=TTRFQO+1
DO 10120 =1,k
JCT COMD ()
Do 10110 K=1,6
TF(TIC,FO,ICOMP LYY S0 ™0 10120
1C110 CoNTTNNR
DECTNEALTID ,J)=. FATST,
16120 CONTTNDR
10800 CONTTINVIE
1CAH00 CONTTINTR
N=3IRH

S¥TP THT IARTL ALCCK

a1 n

CALT LUNIN2(DATH, IDATA, RYRO, £990)
CALL LUNTN3I(DATA, TNATA, 780, £930)

INTTTALY?R THFP STACK

NN

10 I0RG=1

M=0

L=0
20 IF(IOKGeN ,GT. 12000) a0 To 970

CALL LT"NTN2(DATA(TORG), TDATA, RIKO, FOIN)

IF(TT™YPI(2) MR, 5)

o CALI LUNINI(DATA(TORG) , IDATA, FURO, FAA0)

TRATITYPF (1) .30, 6) GO TO 40

GO TO 20

40 CONTINMV
IR(TYPW L) (BD, 6) GO TO &N

ACCUMHULATE RANAGR RLOCKS

OO0

TS, IRy

mng
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TR(FTIPS™) IVY=INRG
TORG=TORG &N

M=M+1

IF(.NOT, LACSTY 50 ™0 20
NOUTSTN=N*M

15X=7¥X

IGYTND=TYY

TTND TUF “OTNTS dRTICY LTT ROTHEFY 400 AND 636 Mrojgwe;
THES™ WILI 37 COPTED

e Re R

PO 5% T=TXX,N"TSTN

TRP(DATA(T) . LE.U90,) IGX=1GXe1

TR(PATA(TY L3, S35) TIGYRND = JGYXEND + 1
50 CONTINU®

NCOMD=0

G0 Tn 20

ACCUMDLATTE VCO BLOCKS

(e NaNs]

60 TR(FIPST) TIYY=TINRG
TORPG=TOLG+N
L=141
TF(L .LT. M) GO TO 29
TF(NCOME .GTe O GO TD 605

TSOLATE THR POTHTS TO 37 COPTED

NN

IGY=TYY4+I3X-TXY
TGYRND=IYY+IGAEND=-TYY
NPTS=1GYPND-TGY

A% CONTINNP
NCOMP=NCOMP+1
IFP(.NOT.DECTDR (T TYPF (1) =5,NCPNP)) GO Tn 150
YMIN=DATA (IGY) +115,
YMAX=YMIN
IY=1IGY

ADJUST TilR DATA VALURS TO RRLATIVF® DR, AND ™IND
MAXTH'"M AND MINIMOM VALNES

annan

DO 77 I=%,NPTS
NATA(TY) =DATA(TY) #1135,
TP(PATA(TY) .LT. YMIN) YMIN=DATA(LY)
TE(PATA(IY) .GT. YMAX) YMAX=DATA (1Y)
IY=TY#)

70 CONTTNUR
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IP{NCOMT GT., 1) GO T0 75
TGXFND = TGXEND - 1
TGYFND = TGYFND - 1

75 CONTINNG

ARTTE OUT THR ACCHYMULATED DATA

nan

WRIT™ (1) FE¥®) (ITYPF(1)-5), NCOMP, YMIN, YMAX, NDTS,
. (PAPA(TY, I=IGY,IGXFND), (DATA(I), T=TGY,TGYViND)

I¥ ™IS WAS THP SIXTH COMPONFNT FOR THIS FREQUENCY, DFAD
RANGe DATA PR TAF NEXT FREOTENCY: OTHFRWISE PFEATD
VCO DETA FOR THF NWXT COMPONFPNT

a2 NeRe X!

150 IF (LAST) GO T 10
TORG=TXY
L=0
GO Th 20

STACK AREFAY TonH SFATL

anoa

970 WRITE (H,7000)
GO Tn qan

ALL PROCESSING COMPLET®D NORMALLY

(s NaNe]

980 WRTT™ (A, 5000)
GO Tn a9

C
c PRCMATHRE KND OF INPMT FILF
c

390 WRTTE (A, 600D) TYFF

999 TND "TLF 1

PRTNRN

¢
C

1000 FORMAT(27(1X,1100/))
2000 FOPMAT('0',2A%,' RFCORD SKIPPED?!)
2000 PORMAT(*C*,2A49,' RECORD RFAD')
B0O0O FORMAT(YILAREL=M® AR, It/ V1OPRFEQ.,= *,F5.1,' MNZ,.'/
. YOFIRST POTNT=',I4/7 'O# CF POINTS=!',lu/
1oe,10910, 3/°9(1! 10710. 3/))
5000 FORMAT (*ONORMAL END OF JORY)
6000 FORPMAT(*CRMN OF FILF OCCMRRED WHILP ATTEMDTING TN NRFAD ¢,
2A8, ' RWCORDY)
7000 PORMAT (Y=##¢ T[NSNFFICIRNT SPACF ON STACK #&%))
c
c
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PO ;A TO EXTRACT TFEMPFPATURR, CALIURATION,
TUINSMTTTEF-0RP, AFD STLECTED PANGY INTGEMATTOM LPOM
THNA L 470 FTLE & 2,

TUF PANGF DATA ASSOCTATFD WITH TUE YEMDFLATHD P BRTN ATYE
A DTARCT COPY OF THR 1 MUEZ, PANGT AT RAY,

AoameONDd ARRARY CONTATMS PANGE VALUMS MATrHLrT WI%i THY
CALT 2RATTON AND TYOFF DATA RY SWLFCTING VRV Qien (rpe™
rPAY TUT 32 MA7, RANCT AGRAY, APATENTNG wIon o Jeyry,

THFE ARAY OF TEYPERATIHRF DATA 17 COPIFD BYJITCYLY GFF T
THpP™Yr FIL®,  THE CALTPRATTONL AND TYOFF DATA 2L [N &
ANLPTPLRYED PoOkM ON THE TNPHD FTITFR (Co0, = 1, WATGYS W00 e
- 13.7,74), FYF DPRAGRAM NEMNITINLVYES TETC INFORMKATTOY
AND 3TONRS TT TN TWO AVRAVE:

CAL(I, TFR°Q, J), AND
TYOTP (I, TFRFO, K),

WHERY T TMDTICATRS ™F T-TH VALUE IN SFONENCF AND TFPVR 1€
THP (INTFEGRAL) RASF=2 LOGARITHM OF T'UF [RIOVENCY.

J= 1, 2, 3 CORPESPOND TO CALTBRATTON LOP GROUND,

NATISF DTONHT ¢ 20 DB, AND NOISE DIONF S0M2CHS RPCSPICHTIVUTY,
F = 1, 2, ? TNDICATR® TYXCOPF TNFOTMATTON FOR TR Y, VY,

AND 7 ANTEFNMAE RESPHCTTVFRLY.

isNsEsNe RN leNole N Ro e ol Ne o RoloReNaola e o e lie e Mol

YRAL®U TANGF (38A), RATA(G01R) , RANGRZ2(1U40, 6)
REAL*®U CAL(140, A, %), TXOFF{I40, 6, I)
ERAL®L SDPTED (140, 6)

INTEOFR &G ¥ODT (3HE)

INTFGPP®U NCAL(h, 3) /7 1B *# 0
INTTGTR*G KTXOTF(h, 3) 2/ 1R *
INTEGFREU NR(Y) £ Y & 0y
INTFGYR®2 ITYLE(2)

/
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20

40

A0

110

200

LOGTICAT*4 ]I RST, TAST

Apolln 17 =FDP - w4

CAMMON / TUNBAT £ JUNK(IL), TTYPE, N, PINST, LAST

¥ = 386
INRG = 1
" 15 ¢ =1, 6
po 19 a = 1, 140
FRANGFI(J, XY = (O,
po 5 L =1, 3
CAL(J, X, L)

= 0,
TXOYP(J, K, 1) = 0,
CONTINOT
CONTINNE

C CONTIVUF

CALL TTHNIN2(DATA(TORG), MODE, £000, £I00)

IT = ITYPT(1)

GO TO (20, 6o, 100, 200, 300, u0°

» 20, 20, 20, 20, 500y, 17

DELRTY "HE '2¢ DIGTT FROM FACH FLEMFXT OF THF MORF LFRAY,

CONTTYUT

M oEN T = Y, N
MODF(T) = MODR(I) / 10

CONTINNE

GO "0 20

THF TEMPERATIRE ARFAY IS WRITTFN OUT IMMFDIATFLY,

WRITF (3)
WRITT (6, 1NNY)
G0 T 20

(DATA(T), T = 1, K)
(PA™A(L), T = 1, N)

NEMALTIPLEY TXOFF DATA INTO APFRARY TXOFF:
NTYOFT(TFRFQ, M) CONTAINS THE MAYIMPOM K FOU

TYAT R (K, TFRRO, M),

IF(FIFST) M4 = 0

M = MOD(MM, 3) ¢+ 1
MM o= M@ oe

L. =0




B O e T P STt S i M tb oloter, e % n memae < o e i e e

{‘} TP(MM "7, ) L = 1

nn 50471 =1, 4
TEFRRQ = 2 &« (8 - MON(MODE{]}Y,
NTXOFP(TFP RO, M) =
TXOFF (NTXOQFF (TFRFC,

CONTTNUF

no TN 20

b

3]
o
e

CALIBRATION DATA,

AN n

=N
+ 1

300 TF(FIPST) M™

M o= MOD(MM, )

MY = MM e 1

L. =0

TP(M® .GT. ) L = 1

DO 350 T = 1, N
IFPEQ = 2 * {0 = SOD(MODF(T),
NCAL (TF23D, M) = NOAL
CAL  ( NCAL(TFPRW, M),

CONTTNUY

Go TO 20

165¢C

T™HE PANGE APRAY FOR 1 MUZ,
TAMPRAATARY ARPRY,

s BeNe el

4ng IF(TTYPE(?)
WRT™S (1)
WPTTR (A, 1N20)

co To 20

JFde 6) GO TO 20
(DATA(TY, T = 1, N)
(DATA(I), T = 1, N)

ACCHATLATE 32 M2,

TN N

ROO0 TF(FTPST™) Nv = N
MN = NN ¢ N
TORE = TO2G ¢ N

IF(.NOT, LASTY 60 70 20

NPEMNLTIPLEY TH

AND TXOFF ARRAYS,

anoaonn

”O “00 r < 7' N"' 13
1T = (I « 7) /13 + 1

TFREQ = 4 = MOD(MODE(IT), 10)

10)) - 1.
N"XOFF(TFIEN,
ITRED, M)

PALLYY THE SAM™ PROTFDURT TO AFEMULTTIPLTY ™HT

10))y - L
(TFRTO,
TRPFPO, ™)

RANGT BLOCKS

PANGF DATA TO

Apollo 17 4FD - TG

My o+ 1
= PATA(T)

MYy ¢ 1
= DATA ‘T)

IS PATVED WITH T4i%

MATCH PHE CALINMEATTON
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-

)

NR(TFFFO) = NR(I®ELQ) ¢ 1

—

Apollo 17 s*p - 71

RANGP2 (NP (IFPTQ), 2 * IPRFQ ) = DATA(T)
RANGE2 (NR(TFREQ), 2 * TFREQ = 1) = DATA(Y)
SPEED(NR(TFREQ), 2 * TFPRFQ) =

. 1.23056% % (NDATA(T + 1) = DATA(I - 1))

SPRED(NR(TFRT0), 2 * TFRFO - 1) =
. SPFED(NR(IFREQ), 2 * TFRFO)
600 CONTTINDT

1, 1,
= 1, 3, L =1, )

.
c
c WRITF AND LIST THE CALIBRATION, TXOFF, AND
c ASSONTATFED HANGE INPARMATTON,
C
WRITF(3) CAL, NCAL
WNITE(3) TXOPF, NTXCFF
YRITF(3) RANIF2, NR
WRITE(3) SPLED
c
DO 700 TFRFD = 1, 6
IFR = 2 ** (TFRFO - 1)
NK = NE((TFRFO = 1) /7 2 + 1)
WRIT®(6,1050) TFR, ( PANGE2(L, TFREQ),
. (CAL(L, TPRRO, K), K =
. ("XOFF(L, IFRFO, T}, J
700 CONTINME
¢
c
900G RFTORN
C
c

100C FORMAT(' TEMPRRATHE™Y // 26 (11X, 15F8,1 / ))

C

1020 FORMAT(*ONANGFS POR TEMPERATVWRE ARRAY' // 26 (1¥, 15FR,1 /7))

c

1050 FORMAT(*TY, T3, ' MH7,.', 29X, YCALIBRATTION', 37X,

. YTRANSMTITTFR=-OFP' / 11X, "RANGRE', 14Y, *GICUNDY, &Y,

. 'NOTSE ¢20°, 10¥, 'NOISEY, 10X, *¥y*, 14X, 'v', Wy, *7¢
c

FND
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BRRURRBERE KRR ERE R ALK G RE R R ERE ARG RS ERRE AR ERBA R kN AR A SRR AR RN R4S ¥

. «
* LIUNALTST *
* *

(A R R 2 R RIS R R R RS RS SR SR 2RSSR RIS RIS RARERESR RS

C
c PROGERAN TO LTIST LUNAY DATA
c

REAL*H TITLF(11), *UN, SITE, DIRECT, PORREV, TYDV())
REAL*4 DATA(825)

TNTFGER#U4 TDATA(825)

INTFGER*2 ITYPZ(2)

INTRGRR*2 ITYSAV , "~ /, LIFCNT /0 /

COMMON /LYINDAT/ TITLE, H'N, siTw, PIFRCT, Foviey,
. TYPF, T"YPF, N

PLAGS ¥FOR TEMPORARY TRADP

nan

LOGICAL*1 TRADP / JFALGF. /, SKIP / JFALS®, /
BEGTN FYTCITARLFE CODF

GFT (NFXT) INPUT LFCORD

nNnann

20 CALL TNNIN (DATA, TDATA, &400, 5510)
21 CONTINNE
IF (. NOT.SKTD)
o 50 TO 30
o FLSE
IF(ITYPE(1) .NF. 1)
. 60 T0 20
C FLSF®
TF(LINCNT ,LFE, Uuu)
. GO TO 22
Cc TLSH
WRIT®(A, 135) TYOP
LINCNT = 0
GO Tn 2%
22 WRTTE(6, 25) TYPER
25 PORMAT('0<<C ¢, 2AR, * >>>' , 27)
28 LINCNT = LINCNT + 16
GO TH 80
30 TP(ITYPR(1) .LE. 3 .0%, TTYPE(2) .NE. ITYSAV)
R WRITR(6, 35 TYPE
35 PORMAT("1<<C v, 228, ' 53>t / 2X)




T

J

AN N

TG

NN NGO

NN

TON

0N

JMNANNNN

n

100
105

200

225

T e e o ORI

‘vollo 17 sk - 73
LINON™ = 1
TTYSAV = ITYD5 (1)
CHONS® ADPPROPRIATE NNTHNT PARMAT
TR(ITYPF (1) - 2) 100, 200, 300
HTADRP
WPIT™ (6, 105) PUN, 5TTH, DIRECT, FOUPRY, TITLY, N
FORMAT (*ORNUN ', A6 / YOSTTR 1, A& / SODIRKCTTING 1, AF 7
N, AR, ¢ TPANSMITTER® / N0, 104, AL /
'Y, Th, * DOTNTS' )
CHFCK FNR ARRAY OVYTRPLOY

TFP(N 3T, 825)
N = RDS

COMDPYTE NMAER OF LTWFES RROWIPED YOI LIoTING
NT. ~ MAXO(N , 15 , LAV 2 LY T T W S
TEMPODARY TRADP T "ESTRICT PRINTONT
IFITPAD)
SKID = TRUM,
TRAD = ,TRNE,
GO ™Y 29
MODF
CONTINUR
TRAD

IP(SXID)
30 Tn 29

NRITR(A, 1090)
VRITR(h, 225) (TDATA(T), Y=1,%)
FOIMAT(RU (1%, 15T7 /2 ), X, 1517)
GO TO 20

ALL OTHER DATA

TRAD

YRS e s o N W NN Y
N wt e . PN b ek

e
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i i
»J; n conmTyn e

1P (ST
. ST 29

IF(LINCNT # NL L7, 60)

. 70 T 3120
C H1.3R
IRTTT (6, 1I5) TYOR
LINCNT = 3
320 WRTIT7 (A, 1900)
KRTT (A, 353) (DATA(IY, T-1,V)
50 TORMAT (SN (11X, 17,1 /), 1Y, 1°F2. 1)
LINCNT = LINCNT + WL
o T 29
of
C ITTUIN °PATNTS FOP FND NF FIIE CONDITINTS
¢
400  WRITE(F, B1Y)
410 POARMAT(*'-=NORMAL FNI NOF FI1E DETPCTED!)
GO TO 0NN
C
500 RRTTF(F, S17)
510 FORMKAT('=ARNOPMAL FNND O° FTL1F DRATECTREDY)
(o}
INQ RFTHEN
C
12075 PORMAT(IY V)
o

END

S Y L I L R N e e I I I InImNnNImnIoTrT

» -
] LUNALST? *
L |

FASEPERG RS BAR R BESRRE RSN NB ISR AN CERSBRIRB SRR AP PR A PRSP EBINS VAN SL A s

c
c PROGFA® TN LTIST LUNAR DATR
c

REATL ] TITLE(11), RN, SITP, DIPRCT, PANREY, TYDPF(2)
REAML®U DATA(B25)

THTEGFR$H TDATA (R25)
INTFFR$D TTYDE(2)

INTRGFFS*) ITYSAV 2 0 /, LIYCNT ,2 0 ¢

COMMON /LUNDAT/ TITLR, WY, STTE,  DIRECT, FOPREY,
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frnlln 17 855p - Tt

. "YPE,  TTYPR, N

FLAGS 707 TEMPORARY TRAD

amn

LOGTCAL®Y TiAp 7/ JFALST, /, SKIN / JFAISHE, /
BRGIN EXRCUTARLE CO0F

GR7T (NFXT) TuPNT RECARD

R Eale Relat

¥=336
20 CALL LONTN2(DATA, TLATA, %800, £510)
21 CONTINRT

IF (. NO™, SKT )

. GO0 T OIN
¢ FLST
TF(ITYPE(TY JNF, 1)
. nn T %)
¢ “ISE
TR(TTNCNT I F. 44)
. co TN 22
C FLSE
WRITE(6, 3%) TYyrw
LINCNT = O
GO TO 29
22 WRTT® (A, 2H) TVYPF
25 PORMAT(90CLC ¢, A8, ¢ D330 2 y)
’28 LINCN™ = LINCNT ¢ 15
GO Tn Q0
30 TF(TTYPE(Y) JLTe 3 02, ITYP™(2) %0, ITV7AYV)
. WRTTIE(A, 3H) TYPR
3. POPMAT (P 1€CC 2, 208, ' D3> 7 )0Y)
LIENNT = 1

TTYSAV = TTYDPS(TY
¢ CHOOSE APPINDPRTATE QUTPUT FOIMAT

90 TV (ITYPF(1) = 2) 100, 200, 0D

C
c HEADFR
C
100 RRITF(h, 105) (IDATA(I), 1=1, 297)
105 - FOPRAT (27(1X, 11AL 2y, 2Y)

CHRECX Fnk ARDAY OVPRPLOW

N3N

IP(N .GT, 125)
. ® = R2%
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Apontlao 17 v - T

COMTUTF NMPLER OF LINFS REMIIRED PAR TTH0Y R
YL = "AVI(N / 1S5, M/ 10 e 1) b2
TRMBORATRY PRADL 7O PIISTOTCT PRI NTAN.
TR(TRAD)
. SKTN = ,mung,
THAD = RN,
T R
MO F
ang CORTY G
TRAD
TP (SKT?)
. oo Ty 2"
KRITELA, 10O
VRITR(GL, 229) (TDATA(Y), 1=1,N)
P TOPMAT (54 (11X, 1517 /), 11X, 1°17)
GO T 2)
ATT QTHER DATA
TRAD
10 CONTIR™E
TR(SKID)
. Gn *n 20
1F'IINC“? L4 N!» .Lg. 6‘“
. 30 TO 320
PLSF
WNTPTP(6, 315) TYPTR
LINCNT = 3
120 FRITE (v, 1000)
WRITE (A, I50) (DATA(I), I=1,N)
150 FOPHATLSU (1Y, 15P7.1 7 ), X, 1SP7. 1)
LTNCNT = LINCKT ¢+ NL
GO0 T0 29
RETHURE POINTS POR PNLC 07 PILF CONDITTONS

400 WITTP(6, G1N)

i B8




£ Apollo 17 sop - 77
%A
B 419 FORMAT ('-NIPMAL FND NI' FILFT DNTTRCTEDY)
£ GO "0 300
.

fA0 WRITW(6H, ST10)

510 FOTMAT (*=A3INORMAL FND O FITF NETFCOTANI)

-

ann RETURN

1300 FORMRT (!N 0)

{

FAD

HE KR ARG R E AR KA AR R MR R R KRR R RN C A R E AR R Rk h At AR R E R i b W

v * b
; # LUNAT ST *
* *

AEXLREUREE R KA AR A AR KBS RRER KRR R LR R KRR LRk p ke w At bk kR by ko

E cC
¢ PROGEAM PO LIST TUNAR DATA
~
RTAL*R TTTL™(11), "N, STTE, DIFRCT, FOPREV, TYDPI(2)
KEAT*U DATA(B2%)
TNTFGFR*U TDATA (R27)
TNTLEFPR®2 TTYPT(2)
INTHGER*®? ITYSAV / N/, LINCNT / D /
: C
: COMMON /LTNyNAT/ TITLE, DUN, STTH, DTI'ECT, FOI ¥V,
: . mYpF,  TTYPR, N
B {
. ¢ FLAGS FOR TRMPARARY TeAD
f C
j LOGYCML®T TRAP / (FALSY, /, SKIP / (FATOR, /
. ¢ REGTY FYSCHTARLE CODT
C
. C ORT (NFXT) INPUT PRCORD
i C
i v= 196
i 20 CALL LUNIN2(DPATA, TEATA, K400, G6F0)
IF(ITYPF (D) JAF. 5)
o CALL L"NIY(DATA, TRATA, £400, 5500)
21 CONTINUF
_ IF(.NOT,5KT ™)
; . GO T 30
g C FLS®
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Apollo 17

JF(TRVvor(1y ,yve, 1)
. GOy TY 2N
By,
TP (LINCNT LF, 44)
. GO Th 22

qLST
WPTT®R (A, 35) TYn"C
LINCN™ = O
GO T 24
25) Typw
v, 2a°, 0
TTNCNT ¢ 10

WRTITR(h,
FORMAT (' 0< <<
LTNONT =
GO TO 8)

D> 2

TF(ITYPF(1) L7, 3 .02 ITYPR(D) N, TTYSAY)
. WPTT®(6, 3% TYPP
FORMAT (Y 1<CC 1, 2R8, t 35>t /7 )
LINCNT = 3
TTYSAYT = TTYDPE(1)
CHOOSE APPRNOPRTIATE OUTPUT PAPMAT
TFITTYPR(N) - 2) 109, 200, 30n
PRAD®R
WRITE(H, 105) (IDATA(I), T=1, 297)
FOWMAT (27(¢1X, 14 ), 2Y)
CHFCK FOx ARPAV QVRIPLOW
ITF(M «GT. R2%)
R A QZY‘,
COMENTE NNMMRER O% LINFS RFQUIPED FOP LISTING
NL = maxn(qy , 15, N/ 15 ¢ 1) & 2
TFMPORAKY TRAP T0O RRITATCT PRINTODT
TF(TRAD)
. SKT» = ,TRnw,
TRAP = ,PMRIF,
GO TN 217
NODF
COFTINMDL

Grpe - IR




R R NaNe!

YOO

40ndn
419

500
510
900

1000

JPTIRN POTH TS

WETT
FORMAT (1 =N0MAL

Apollo 17

TRAP

I (SKIP)

GO TNn 20
WRIT™F (H, 19N
WRTITF (K, 225) (T"DATA(T), I=1,W)
FORMAT(AU (1Y, 1017 /Yy, 1y, 157D
cO0 TN 2N
FLT OTHRR DATA
TOAD
CONTTING S
TR(SKT™)
30 TH JP
TFALINCYT ¢ NL L LW, 60)
Gy "0 )
LT
ARTTR(6G, 27y TYPT

LTMONT = 3

WRYTE (A, 1000)
WRT™S(n, 350) (DATA(T), I=1,N)
FOPMA™ (L4 (1Y, 1577.1 /), 1Y, 16F7,1)

LIYCNT - LINCNT ¢ NT,
Gn TN 29

THOR FND OF FTIF CONDITTINAKRS

P(6&, 417)

FND NF FTLT DRTRETENY)

GO TO 0N

WRITL (¢,

510)

FORMAT (* -ARNORMAL FXD OF FITF PRTECTENDY)

RETNEN

FOTMAT ('Y 1)

END

S
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BEERRR AR R AR AR R R KSR AR A Rk R R K A R kR b kR A AR C G R C Rk b E K 6 e b kb %
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LUYAPT O™ *
*®
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2EeNeReNeReRoeNaNe ReEaRe Re Re NeRo ReNes NeNe Ne NeNa e Ne o RaRe NaRa Ne)

FOmIN® 70 2LO™ LUNRAR OATA
FROM FTLT #1
AFTER INTEINRLATTION YY THT CODY PPOGRAM

SEVTN NANMFLTST CAPDS ALD REHNTRENH AS TNDUT, STV AL aVEC 30Ty
BELOW, MND oMY PLTID CA™DY AS DESCRIRAD TN DY INTYL,

NAMTLIST / WRPY

IPRYQ FRTOUFENCY TUNTCATNTR (BASY ) 100 ol =170 ney)

N DUFADLT
XMTN = MTNTHUM WAVFLENGTH 70 PF PLOTTER, DREADLT a0

MAYTMIM WAYSLENGTH TN RF PLOTTHED, NDFRAT, T 1970

XMAX -
YHAY = MAXTMUM (PUTATIVR) DE VAITR TO R PIATTOR, DWEAHLT ¢ 7,8
TCOMP = ARDRAY CF COMPONENTS TO BF PLOTTRD, OF rwiyevs v i

THT OAPRAY OUT MO & ELEMENTS, DFRAOL™ 4 7FP00O0S
CHD™S FOR THY COMPONENTS ARTS

SNDFIRF BROPDS INF

RN 212 211
YT 222 221
RO | 212 231

FIL™ = (LOGTCAL) FILTRERING REONTRRED, NETAUTT FALSE,

COEFF « PFTLTIP CORTPICIENTS, OR ZRROFS TO PAD THE ARZAY
™ 100 BLEMBNTS (COEFFICIENTS SHOILD WK LVFT=aNSMTPIE:
IN TH® ARPAY, FOR DFEFAVLTS SEF DFPCLAFATICN OF COFLF
NCOFFF - N'"MBRR OF FILTER COEFRFICIENTS, DFPANLT 11
RTF = R¥LATTYVE DB VAL"® AT WHTCH A BFFFRENCE MALK TC T R©

PLOTT™FD ON THT ¥ AYIS, DFFAULT 45.0

e

ey SUABIEED AR B B -

PrETen




L

B

TN G

S ON N e Re

2NN

N

Apollo 17 52 - #1

ARSETE - AISOLUTE Y VALTE CORXFSPONDING 760 Tk

NNTES - D or0 3D CHARACTEPS OF ANNOTATION, KO

REAL *R TITL®(2)Y / 2%! t /
RFRAL*Y Ve {1000y, RANGE(1000), KORF (1001
REAL*U VOTES (RY o 2 % ! '/

F, DUFATLT 46,0

PETAIL®T

FRAL®U XLIM(6,2) , F2A.0, 16,0, 32,0, €0,.0, 3100 ,0 v

REAL*¥U YMAYS([h) , 6%1010,0 y

REAL*U REF

REAL®=4 YMIN, YMAY, VFMAY

REAL®L COUFF (107%) ,-,0023, .o0u1, [0uus, ,12713,

<207,

. o?uun, 0?07”' 01.)..‘0, .(\uuf)' .0“'11' ‘.QH.)B'

CRE T
TNTRGER®G COMP(n) s 212, 222, 272, 211, »21, 2
INTEGT2%4 TFRTY, TCOMD(A), CPFPG
INTEGTREL NCORFF/ 11 /
LOGICPLET DECIDE (6, 6) /3IG*.TONR,/, TTILTRE (k) /6%,
LOGICILAT ROTH, =117
NAMTLIST /FPREN/ TFRFO, YMIN, XMAX, Y4AY, TCOND,
. NCOFFF, RF®, NOTE3, ARSRTF

TNTTTALT?7S FANAW ATREFAY

npo 5 T=1,1000
PANGR (TY =N, 1*FLOAT(T-1)
» CONTINUF

SKIP THE LARWF]L QFCOPH

READ (3)
DO 5C0 T=1,6

TNITIALTZE PLOTTING PARAMDTEPS T DEFAULT VAINES

XMIN=O,
XMAX =100,
FILT=,FALSTE.,
YMAY=6T,5
TRF=45,N
ABSRAF=U45,0
nO 100 =1, 4
100 1TC0OM™ () =0

PEAD TLNOTTTING DPARAMFTRAR

/

VALSEF S/

11T, CMFPF,

, 1F AVY
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120

Har
520

M 209

AN

550

560

trollo 17 s*p - H2

RFAD(F,FRFQ, FN¥D=520)

INYX=IFRF0¢1

po 120 g=1,40

TC=COMP (1)

no 110 K=1,4

IF(IC FQ. TCOMP(F)) RO TO 120

CONTINIFE

DRCIDF(IDY,J)=,FALSE,

CONTINDP

TF(YMIN .GT. XLIM(INY,T7)) XLIM(TDX,1)=XMTW¥
IF(XMAY .LT. XLTM(INY,2)) XLTM(TDX,2)=XMAX
IF(YM“AY JLT. YMAXS(IDX)) YMAYS(IDX)=VYMAYX
FIITRPF(TDX) =FTLT

CONTINDE

nx=~r,

TNITTALTZE PLCTTEE

CALI PLTINIT (0GP, JCR.LUNAR *)

LOOD THRONGH FREQMENCINS

PO 900 TI=1,6h

DETFPSINE NMMRFP OF C'RVES DPFR GRAPH

NA=0

NR="
YMIN=YLIM(T, )
YMAY=XLIM(I,?2)
no SAC J=1,3
17(DNCIDF(I,T )
IF(NECIPT(I,  +3)
CONTINDF
ROTH=.FALSE.
CPFRG=NA
TF(NA+NBR .GT,.3) GO TO SAN
BNOTH=,TRUR,
CPEREG=CPERG+NN

CONTINUR
EST=TFIX(YMIN*10,0+1.5)
MPT=TPIY (YMAX*10,040,5)

) NA=NA#]
) NDE=NB+1

LOOP THFROUGH COMPONFNTS

Do 8RO J=1,6
IP(DRCINF(I,J)) GO TO KA1
PEAD(3,FND=099)

s
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Apollo 17 40 - 43

GO TO SRD

S63 LPAD(Y,TAD=YI9) TITLO(1), F,FST, NPT, (VOO(F),K=1,KDT)
O S6S KE=1,NDPT
TF(VCO(K) .GT. YHAXS(I)) NGT=Ke1d

SET CONTINGT

c
C CO¥PRIR FIPS® POTINT AHD NIMARPR OF POINTS TO RE DLOTTED
¢
NST=¥MAXC (NST,MST)
NPT=MTNO (KDT,MDPT) =N<Te
C
C FILTFR I®¥ REDNRESTR]
c
TE(FTITPR(I)Y) CALT FILT R(VCO(NSTY ,NPT,COEFF,NCOFFF, LOR")
¢
C PLOT THF CNRVF
-
CALL DATDLT(TITLR ,NCTES,CPERG,6.1R,15,N,CO¥P(J) ,VCO(1STY,
. RANGT(NSTY NPT, 1,17.0,1. 1,7, PRF,ARSRIT)
IF(ROTH .OR., J JNF, U4) GO T™ G680
FfPRRG=NR
580 CONTINUF
300 COAINTINYFE
C
C TTPMTINATF THF® DLOT WHRN ROF IS DRTECTED ON TAPF
C
379 CALL PLOTND
RETORN
gvD

R AR R AR KRR AR R AR AR KRR AR AR R KB EERER R RE AR kR kAR D Ak X Rk R kh k& H kK

* ®
. LUNADPLT2 *
& *

PRI RSS2 22 R R R R RS R R R A R R AS AR R R R R NL R R Rl R

PONTINE TO PLOT LUNAR DATA

FROM FTLF #2
AFTER INTERPNLATION BY THE COPY PROGRAM

SEVFN NAMELIST CARDS ARE RFQWIRED AS TNPUT, S1X AS DESCUILED
RFLOW, AND ONF PLTID CARD AS DRESCRIB®D TN PLINTT,

anNTaonoocnnan

NAMRLYST 7/ “RFD /

B N R

RPN

L RN

e e e s s, S e a1

RN

i S B E a



;e

e

NN IO a0 0N0NN AN N

IFRFO

YMTN

YHAX

IComy

FTLT

COFFF

NCNEF

RFF

AFSER

NOTES

REAL®R
REAL®U
RFAL*U
REAL*U
REAL®U
RRAL*UY
REAL®U
PEATL®U

TNTIGER

Apollo 17 syp - Wy

FREQMENCY TNDICATOR (RASE 2 LOG OF FREQUPHCY)
NO DEFAULT

MINIAUOM WAVELWNGTE TO "F PTOTTED, NEFAULT Q.0

MAYTMUM WAVELENGTH 70 FR PLOTTED, DEFADL™ 10C,0

~ HMAXIMAM (RPLATTVE) DR VALUF TO RF PLOT®TN, popinL™ 07,8

ARRAY CF COMPONENTS TO BE PLOTTED, O 7¥RQOFS T¢ T2
THEZ AREAY OUT TO € FLLMENTS, DFFATLT™ 4 7PROFS
CONES FOR THE COMPONFNTS ARFE:

TNDFIR® BROMLCSIDE
R0 217 2N

PHT 222 221
770 232 2N

(LOSTCAL) FTILPERPTVG REOUTRFD, DEFAULT ,TAISF,

FTLTER CORPPICTIENTS, OR 7HPORS TO PAD TH' ARRAY
TY 100 “T1LRMENTS (COEFPFICI®NTS SHOWLD RE LPFT-INSTIPIFD
IN THE ARRAY, FOR DEFAULTS STP DFCLARATION 0¥ COFFF

F

NTITMRER OF FIL'TER CORFPICIFENTS, PFFAOLT 1

= RELATIVTE D3 VALUE AT WHYCH A RFFPERENCR MARK TS T0 §F
PLOTTED ON THR ¥ 3YIS, DEFAMLT 46,0

F A3SHOLNTT DR VALTE CORRESPONDING TG RREF, DEFAMIT 44,0

"o TO 12 CHARACTEPS OF ANNCTATINN, NO DEFAULT

TITLE{(2) 7 2% L4

Ven (1030), RANGE(IN00), WoRK(10NN)

NOATRS(R) /7 R & ¢ t /
YLIM(6,?) , #*0,0, 16,0, 32.0, ®C.0, 3#100,0 ;2
YYAXS (6) 2 H*100,0
PEF
YMIN, XMAX, YMAY
CORFF (100 ,~,0023, 0041, 0885, ,1237, 2074,

2040, 2078, ,1239, 0445, 00417, -,0027,
J*N, 0 /

*uoCoNP(RY , 212, 222, 232, 21%, 221, 231y
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Apnllo 17 aup - ©n

INTEGFR &L IFRT), TCOMN(A), CPERG

INTFATERL NCARFRP/ 11 /

LOGICAL*1 DFCIDN(K,4) /1a*,TPUF./, FILTRF(6) /6¥,FALGF,. /

LOGICAL*1 ROATH, PIIT

NAMFLIST /FRPO/ TFRFO, XMIN, XMAX, YMAX, ICOMP, PTLT, COVFEF,
NCOEFF, TEF, NOTES, ARSPRF

INTTUALIZE RANGT ARRAY

no & T=1,100)
RANGHE(TY =0, 1*PLOAT(T=1)

" CONTIEPR

150

110

720

500
520

no SO0 T=1,4
INITIPLIZE PLOTTING PARAMITEFS TO DEFAMLT VALUFS , TF ANY

XMIN=0,
AMAY=100,
FITT=.FALST®.
YMAY=£7,0
RET=4§,0
ARSRUF=US5,0
no 100 9=1,6
ICOMP (J) =)

PFAD PLOTTINAR PARAMFTERS

RFAD(5, FRRO, RND=520)

IDX=TFRFO¢1

nno 120 J=1,6

TC=COMP (J)

DO 11C K=1,6

IF(IC JFQ., TCOMP(K)) 6N TN 12N

CONTINNDT

DECINP(INY,d)y =, PAISE,

COANTINUF

IF(XMIN (GTe XLIM(IDX,1)) XLIM(INX,1)=XMIN
IF(XMAY LT. YLIM(TNX,2)) XLIM(IDY,2)=XMAY
TP(YMAX LTe YMAXS(TDX)) YMAXS(IDX)=YMAYX
FTLTRE(IDX)=FIL"

CONTINNF

DY=0,

INTTIALT?P PLOTTRR

CALL PLYNIT('OOGP.JICR,LUNAR V)
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ann NN

560

Farr g = o = e S RRSVS

Apolln 17 o -

1.OOP THRPONUGH FRIENNTHNCTIRS
Do A0 1=1,46
DETFRMINT NOMRN? QOF ~ixVFPS PPR GRAPH

NA=D

NR=0

XMIN=XLIM(T, 1)
YMAX=XLIM (T, ?)

no 550 J=1,3
TF(DTCTDE(T,J )) NA=NA+1
TP (DRCIDPT (L, J¢3)) NR=NB+1
CONTINTT

nOTH=.FALSFE.

CPRRG=NA

IF(NA+NE .GT.3) GO TO 569
BOTH=, TRME,
CPERG=CPERG+NR

CONTTNNF

MST=TPIY (XMIN*3N,041,5)
MIT=TFIY (XMAX*10.040,5)

LOOP THPROWGH COMPQORNFNTS

pO 540 J=1,6
TF(DECID®(I,J)) GO ™0 561

RFAD (3, FED=219)

GO ™0 580

PFAD(3,FND=2393) TITLR(1), F,NST NPT, (VCO(K) ,K=1,NPT)
DO SRS K=1,NPT

TP (VCO(K) .GT. YMAXS(T)) NST=Ke1

CONTINUF

COMPUTE FIRST POINT AND NNMAFR OF POINTS TN HBF PLOTTFD

NST=MAXD (NST,MST)
NPT=MIND (NPT ,vPT) «NST+1

FILTER IF RPOMWESTFT

IF(FPILTPE(I)) CALI FTYLTER(VCO(NST) ,NPT,COFTFF NCORTL,wOR)
PLOT THF CMRVE

CALL DATPLT(TITL® ,NCTES,CPRFG,A, 18, 15,0, COMP (J) ,VCO (ST,

RANGE (NST) ,NPT,1,17,0,1,1,F,RFF,ALSOFF)
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crrToy=Nn
coNTTNIE
CONTTNTE

mEDETEAMT MTE DT (T FIEN CI0F TS BUURETRY 0N TP
CALL vLoemrn

Ty

N

T EYTEE L LS L L P e S I 22 S 2 T2 R T R RS EES RARE D [T RN A LT R N

*
&
*

LOVAPTITH

»
*
*

#*tt*#**#t*t##*ﬁ*#**#k#i*t#*#‘#**##*#*‘O*‘*it*t**# ST TE R AT RE EEEE LS S A

"‘aﬂ’)nﬂﬂﬁﬁﬂnﬁﬂ.’}ﬁﬂ""ﬁﬂﬁ".'7’5(-"-’\(‘.(4('2”’7

TQMTINE TO PLOT LMNMAR S®7 PATH Fpnv FILE L
NO TNTFRPOLATTONG

VALNES WITH 510, M. €= TANCT €= 520. M.

ARP DFLTFTFD 3YFORT PLOPTING,

THR PANGT AN V,C.0. DATA ART ACCUMULATTD TN AT DAY #TATAM,
TORG TS THE TNOEY OF ™47 NFXT FRFF LOCATTON IKTG Wi 10F TATA
wAY AT STOREI, IXX TS THT INDFY OF THE TIFAT RANGT VALY,

AND LYY TS THP OINDFY OF THE FIRST V.c¢.0. VALDT,

aRyEN NAMELTST CARNS ART RFOUIRFD AS INDPUT, STX A& NUaCh THpT

nFLOY, AND OdF PLTIC CADD RS DFPSCRIPED IN PLINTT.

NAMFT,TST , ONTL /

FRUOMENCY INDICATOR (RAS® 2 106 OV TRHONTNCY)

I8 IRA XS] -
HO DRPANLT
YKIN = MTNTMUY WAYRLENGTP T BE PLOTTED, DFFAULT €N
YMAY = MAYTMUW WAVELUNGTH TO BE PLOTTTN, DEFAULT 177,0
YMAY = MAXTMOM (RELATTVF) DR VALP® ™0 RE OLO™TED, DTUARTT 7.0
TCAMD = ARRAY CE COAPONFNTS TN PE PLOTTHR, OP YFUOKS 20

THT ARRAY ONF PO F ELPMPNTS, DRFAWLT  2¥10ns
CONRS Fak PR COMPONENTS ARI:

BT

[rEpe—




]

Anollo 17 §7p = ug

P ER]

TNPYIRE ARNAMESIDF
RUN 212 21
PHT 222 22
7B 232 21

|CASAN - RELATIVF MR VALUT AT WHTCH A PUFTUFRCH MATY T3
PLOTTFN NN THFE Y BPXTS, DEFATMLT 45,0

AFGFEP = ASSOLATE DR VALVE CORRESPONDING "0 PR%, D¥EATLT

NNTFS = 112 T 32 CHAPACTFDS OF ANNOTATTION, NOQ DHFAMLT

ATTOHONOCGOOOQOTINNDY TN

KEAL® 8 TYPF(?), RUN, SITE, DIRRCT, PFORPFYV, ~ITLY(11)
“PAL *U DATA(12000) , FANGE(1000), VCO(1000)

PEALYY FREI(A) /1.0, 2.1, 4.0, R, 1, 16,0, 32,1
TNTFGFRSG IDATA (UON)

TINTEGFRS? TTYDE(2)

TO3TCALAY FIRST, LAST

EONIVALFNCE (DATA(Y), TDPATR(1))

KRAL*H NOTFS (U) ,sus? 1/

THAL®N YLIM(5,2) 76%0.0,16,0,22,0,60,0,3%100,0y

HEAL®YU YMAXS (5) /A%*103,0/

INTFGTR®G ICAMD(6),NA (6) , R (F) ,CPFRG (6 ,1)

TNTFGER®U COMP(R) 2212,222,232,211,221, 231y

LGGICAL®1 DFCIDR(6,6) 736% , TR, 7, ROTH (6)
MAMFLIST/ONTL/ZTPREQ, XMIN, XMAY,YMAY , TCOMP, P¥P, NOT =S, A IGRFY
COMMAK /LTNDAT/ TITLT, a"N, SIT®, DIKECT, FORREY, TYPE,
. TTYPR, N, FIRST, LAST

aon

ro 10800 1=21,6

TNYTTILTIZR PLOTTTING PARAMETEPS TO DEFAMT VALN®TS , 1F AVY

nON

YMIN=(0,0

XMAY=100,0

VPAY=F7|‘;

PRPUN,0

ABSRIF=u4b5,.0

Po 101C¢0 J=1,6
10100 YCOMP () =0

c RFAD FLOTTING PAPAMETERS

RPAD (5,CNTL, ENN= 11600)

My 1 y.j

u
- g



semsirn ey ) - U - sy o muml*%%%c ES
el

Apntlo 17 97 - A%

INY=TTRTOe1

nA 10120 J=1,m

IC= COMP(.T)

DO 11110 £=1,hH

IPLIC.R0, TCOMP XYY ¢ TH 10120
10110 covrrTryr

NECTNT(IDY, )=, "A]SE,
10129 CORTINEFR

(
C U SRET TN AND AKX PANCT, AND MAX YOO FOR “NT5 COMDPOEL
-
TPOXMINGGT XLIMTNY, 1)) XLIM(IDY, 1) =X¥IN
TE(YMAXL LT XLIM(TDY,2)) XLIM(TDY,2) ={MAX
TP(YMAY LT.VARXS (TDYX)) YMAYS (TDYX) =YMAY
WA (DX} =0
KR (TRY) =0
-
c DPCTRT ON THT NHMDED OF CHIVES DPER GPAPN
6

Ay 19200 J3=1,1
TENTCINE (TN, )) NA(IDY)=¥A(TINX) 9
10200 CONTTNNE
nOTHLTDYY =, PRUP,
IF(NA (IDY)NALTIX) . GT.3) ROTH (1DX)=,PRIST,
Ny 10360 3-1,13
I (POTIEIDX)Y GO TO 10200
CPRRIEINY, T Y =MA(TNY)
CTRRG TN, T4 1) = 1D
GO To 1009
16260 CPRPGINY, T Y=NA(TOX) 4NV (TNX)
CUFRG(TDY,J4 3 =CPTRG(TNX, )
10300 CONTIRN
LS00 CONTINDT
10AN0 CANTT MNP

¢
¢ INITIALYZH THE PLCTTRR
¢
CALT OLINTT (906D  JCRLLYRAR V)
N= 30
o
c READ PHF LARFL RECORD
C
CLLI LUNTN2(DATA, TDATA, FROR(N, £990)
RNRTTF (R, I0NN) rype
WRTITR (6, 1000) (IDATA(L), T=1, 297)
¢

C ITRITTALYIZ® Til? STACK RRPORFP PEADING RANAGT DATA




tpllo 17 «rp - o

C
17 1T00=1
v=0
1.=0
20 12(TOVGeN a7, 12000 659 To 970
CALL IMUNIN2(DATA(TNL L), IDATR, RUAN, £0qN)
IF(ITYPE(Y) 1D, B) AN To 27
C
-
IR(I™YPF(2) . " »n) 50 70 A0
C
¢ ACCUMLLATS RANG' 3LOCKS
c
IF(FTEST) IYX=THRG
IORG=TOPG N
M=Me+ 1
TF(<NOT, LASTY 40 T 27
MTORLsT"RUC(ITYPF (1) =5) /299,7972%
MDPTST Nspey
NYRGAP=N
NYAGAP=R
C
¢ FIRD RANGY VAL"IS TC RR NYITTED
o
DO 45 T=1,NPTSIN
IP(PATA(T).6T.510,0) GO TO %0
NXRGAP-NXRGAPe1
DATA(I)=YMTOWLS (DATA(T) 3, 0)
45 CONTIMNE
50 INRYT=NYRGAD ST
ISTE <vyeyr
¢
(o DEL". 7 "a°"FS RY COMPRFSSING THE ARDPAY
c
DO &5 I=TSTART , NPTSIN
IP(PATA(I) JLP.H20,0) GO ™0 5%
DATA(TPRXT) =IMTOWLS (DATA(T) ¢23.0)
KXAGAPaNYAGADP S
INFXT=INFXT* 1
&6 CoNTTMOF
c
c RESET TME OFTSTR FOI VOO MATA, AND Z2FRO THP COMEORFN™ ot Tr
c
IORG=NXRGADSNYAGAP 41
NCOMD=D
Go 70 20
c




e s
i * PR PO @ K von ey S eyt
P e B e eh ey v, s uxy:tg’*lﬁﬂm'wm _ -

Erollo 17 ore - 1

C ACCHYNLATE VN BLOCKS

FOOTE(PTIOTY TAY=TORG
TORE=TJOTG#N
L=L+1
1°(1 17T, M) a0 To 29
INX=TTYPR (1} ="
NCOMP=NCOMDP+
'F(.VOT.“ECTET(*WY,Nﬁﬂﬁﬁj) G0 ™o 100

ot
e A AR A 5

RIND THT LAST VALDE 37RO2RT AUE AP, AND ANINST DR vrRLniae
T0 A TELATIV™ SCALF

e Ee R

TY=TAY+VYXRGAD-1
no 70 T=TEY L, TV

70 covTpane
TNTYT=TXY+NTRIAD
ISTART=TORG-NYAGAF
TRNDN=T07G-1

COMPRFSS TR VCO DATA, ADJUSTING
ra RUTATIVE SCALZ IN TUT PROCFSS

pEsRe R

no 8N [=ISTART,TEND
DATb(Tﬂ?XT)=nATA(I)01?5.0
INFYT=INTKT+]
AN CONTTNN
NSTY=TXY
TY=1VvY
: NOLOT=TYX+NXBGAP¢NYAGAD=1
f Iv=1VvY

g c OMIT VATHES OUTIINE THE ONTHEP ROUNDS

: ' DO a0 TX=NY,NPLOT
* TF (DATR (TX) o LT XLTM(IDY, 1) LOP.DATA(IY) (6T YMAYS (TDX))
. KSTY = I¥ ¢ 1
TY=TY+)
90 CONTTNDF
HETY=TXYeNSTX-T¥X
TX=NPLOT
NX=NPLOT
DO 10G T=NSTX,NY
TF(DATA (TX) . 3T.XLIM(IDX,2)) NPLOT=NPLOT=1
T¥=TX-1
; 100 CONTIN"Y
) NPTS=NPLOT=NS X4+ 1




Apollo 17 wwp - 00

. < [E ERUTEAST RN B | KA
i ¢
§ “SALL DATPTT (TYDE,NQTES,CDURG (TDV, NCOMP) .64 18,158,000 (MC0v ),
; . DATA (NSTY) , DATA (NSTY) ,NPTS, 1,17., 1.1, F000(1DY),
. RUF, ARSE TR
e
¢ TF ™0I8 WAS TIE STYTH COMPONFNT, GFT A NUW HANGY AFREY, CTPvRET:
¢ GUT A VOO ARRAY FOR THR NEX™ COYPONFNT
¢
-
16¢ TF(LASTY 50 ™) 10
TORK=TYY
1 1,21
TR IS e
o SO AV DAY TN SMALL
¢
N0 RETTR (R, T000)
co oo 349
C
¢ NATEAL COMPLETTINN
c
Y wv,"r!)((" a0 ))
GO M aaa
C
¢ PRPMATHIR RND AT FILF (MTAPF" TNDUT)
C
A0 WRTTR (A, 600y TYDR
197 CALL rrLoTyn
SR
e
¢

1000 FORMAT(PT (1Y, 1174 )

DONL FORMAT (1N D4 0 RECORD SKIPPEDY)

INAD FORMAT(YO' , 2A0, ¢ DRCON) NFEADY)

GOON TORFAT (' TLARSL="E AR 1N, SAPRRO, - 1,75, 1,0 MUD vy
. YOVINST POTNT=Y TR/ 08 OF POTNTS-Y tu/
. YO TR /291X, 10710, 3/))

ANNN PORMAT (YONNRYAL NP OF JORY)

£ON0 FORMAT(YNSND OF PTLF OCCURRED WHILE ATTFMPT Y15 "0 FLAD Y,
. 2AH, ' RUCORDY)

TOOD POARMAT (' -2%%  THSHUFFICITONT SPACYK NN STACK  wwkt)

[ ]

"N

e o Ay A



W et o e i

Lg

RIS R R

Bk St

Talla 1T e o)

Gk AL R R ke R R AR AR AR KA R R R KR AR KGR KRR 0 e L R B A R F I LA LA EA L R

* B
¥ LONAPITY "
% *

E RGAF Ak R AR AR AR SRR R R YRR AR R UT AR PR AR AT ke ko kb Rkt a kb X w Dt kv hks b hs

-
C SOUTTNE TA PLAT SUD RATA THROMGH THF THON AT G pal V&, PTCOLE AMp G
-~
c THE WANAT AND V,C.C. DATA APF ACCHMHLATED TN 4PRAY NLATIS,
C TANG TS THF INDAY NF THE NEXT FIHP LACATION TNT( ®01CH CATE
o AAV AT STOREN,  TXY TS TEE OINDFY AP PUT TIoGT prear VRLR S,
o AND 1¥Y T3 T4F TNDFY 07 THR FIPGT V.C,0. VALUW,
c
o
C QLYY VAMPLTST CAKDS ARE RTOUTIRTD AS TNPIT, ©TY AS oFeC) Favn
C RTLOW, AND ONF DLTTD CARD AS DBESC?IUED T pLowiw,
¢
C NAMELTS™ / CNTYL g
-
c TERFO = FREOMENCY INNTCATAR (BASE 7 L.OG N B1L0N1Ney)
C N DIFAULT
C
¢ TCAFP = ARRAY CF COMPANFNTS T0 BT PLOTTED, Q! 7F°0FS =0 DED
¢ THE APRAY O"T TO A FLEMENTS, DIFATUT™ ¢ 7ungue
c CONTS FOR THY® COMPONHNTS ARTS
-
¢ ANCFTYE BROALSTDE
C
( a0 210 211
c T 222 221
c 7EN 212 23
-
c
TEAL &P TYPR(2), RN, SITE, DIRFCT, FOTRIV, TITLF(11)
ATAL®Q DROGNY(2) / 'OQGP.JCR', 'GAP* /
R™AL &L NATA(12000), RANGE(1000), vCO(1000)
RFAL®Y FRIO(A) 21,0, 2.1, 4,0, A, 1, 16,0, 32,1 /

INTRCTR*4 IDATA(UOO0)

INTYGFE*2 [TYDPFR(2)

LOGTCAT*4 PTA4ST, LAST

TNTEGRR*2 TCAMP(6)

INTRSFR*D COMP(A) / 212,222,232,211,221,231 ¢
LOGICAT.*1 DECINE(H,6) / 3A « ,TRUE, /
NAMILIS™ / CNTL ¢ TFRWY, ICOMD

PR,



B TIPS L S g ape o, -

T T m,mgww,nra*

ApnYln 17 1 - ot
=,
A SONTVALYNCPE (DATA(1), TOATA(Y))
TIMMOGXR JLINDAT/ TITLE, mUN, SYITFE, DIOZRCT, "ORREV, TY!V,
. vTYyowr, v, FIRET, LAST
c
C
nn 10500 1=1,46
c
C NOCORPORTNTS DLATTED TNLRSS PFOTESTRD
C
nooINInn J=1,0
10100 Tromp(Jd) =0
c
c LTAD FRFQUFNCY INDRTCATOHR AND COMPONTNTS ™n P plomT
C
RPADAL,CMTL, FID=T1060D0)
TDX=TFR*"0O+1
nno13120 J=1,46
Itz COMT ()
DO IN1I0 K=1,4
IF(TC.EQ.TCOMD(LY)Y GO TN 10120
10110 CONTTINUF
DRCINE(IDY,J)=.PALSTE,
10120 CoNTINDR
‘ 10500 CONTTNNR
] 10670 CoNTINUP
C
c THITTALIZ O 7 PLOTTTOR
C
CALT PLINTT(DRNINM)
Nr}‘lf\
C
C SKIP TUR [A8F] “LOCR
c
CALT TMNTM2(DATA, INATA, SIR0, £I7)
CALL LUNTN3I{DATA, IDATA, 79”0, £990)
(o
C INTTTIALIZY THY STACK
C
10 TORG=1
M=0
1.=0

20 IF(TORG+N .GT. 12000 o T0 970
CALL LUNIN2(DATA(IORGY, IDATA, AORO, sa0M
TE(ITYPR(2) NS, %)
o CMLL THNINI(DATA(INORG), IDATA, 57BN, nanQ)
IF(TTYRPF (1) «GFRe 6) GO ™0 4
co To 20




Arollo 17 swn - o7

C ATCUNMULATT TANG S RLOCKS

4O CORTINNMN
TR(ITYDPR(2Y .¥D. )Y G0N 70 A0
TUP(FIPSTY) TYv=1)H1¢G
TORR= TOPG+Y
M=w~s 1
TP (. NOT, LAST) &0 To 20
NPT NSNEM ,
TGY=IXY i
THRYTNDP=TYX :

FIND TH™ 53AD

o0
Sk

DO SO T=TYY, NDTSTN
TF(DATA(T) L L. 070,) IGX=1GY+1
TFADATA(IY (LR, 535,) ISKEND = IGXFEND + 1
S0 CONTLIKNE
SCOMOI=n
50 TN 20 3

ACCTIMULATYE V20 BLOCKS

[ORaNe]

A0 TE(TTEST) TYXY=I1ORG
IOPC=TORG+N
L=T+1
IF(L .LT. M) &0 TO 20
TGY=IYVeInRY=-TYY
TCGYFRMD=TXY4TGVENPR=-TXY
NPTS=TGE¥RND=- IRY
NCONDP=NCOMP4+ 1
TF(.NOT, DECIDF(TTYPF(1)=5,NCONMNP)) GO TH 160
VMIN=DATA(IGY) #1135,
YMAY=VMTN
TY=TuY

ADJUST DR VAL"RS TO RPLATIVR SCALFE, AND FTND MTNTIMUM AND
MAXTIMUNM VCO THPOUGH THY TURN

nNnoOoa

PO 70 1=1,NDPTS
DATA(TIY)=DATA(IY) +13KR,
IF(DATA(IV) LT. YMIN) YMIN=DATA(IY)
TR(DATA(TY) GT. YMAY) YMAX=DATA(TY)
IY=TY+

70 CONTINUT

PIOT THF POINTS

D00




B ao e

[ R

oo NS

159

170

[ R

3

@]

A0
a9

¢

r
100
20NN
1WA
hano

Puallo 1] vp - O

CALL GAPLOT(#R=0 (TTYDPR (1) =5), DATA(IGKS ,PATA(IGYY,
NDTS, VMTN, YMAX, NTOMD)

I¥ TUIS ¥AS THHE STY™H COVMDONFNT, GFT NFW PANGE DATA;  OTUFREIOT
GET NEK VCO DATA

TF(LAST™) G0 T 19
Targ=1YY

L=0

ao o 20

STACK ARTAY TON SMATL

FRITE (A, T0ND)
no o To 9na

LIPHALT COMDT RTTON

SERTTF (6, 5001)
oo T 999

PITMATYRE OFMD OF DATA FILE

YPITR (L, AOAN) TYT®
CALT PLOTHD
TN

TORMAL (27 (1Y, 1100/

FAINAT(ION DA%, 0 3RC0RN SKIPDEDY)

FORMAT('0?,23R0, 0 RPCO™Y RFAD')

FORMAT (YILAREL=NY AQ, WM/ INFRFQ, = ¥, P51, M7, 1/
COFTRST "OTIT=',T4/ 10% 07 POTNTS=! ,Th/
PO, TN 32801V 10R10. /Y )

FONN FORNMAT(PONORAAL FND QF J0BY)
CR00 FORKAT(IOSND OF FILF OCCHRRFD EHILF ATTFMPTINA Py 0 AD Yy

PAR, 1 RICORDY)

730N FORMAT (t=kk®  TNSUFETCTRNT SPACY ON STACY  #%x1)

¢

nNn
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Ppollo 17 sov - 07

R I R I R R RS LR RS R R AL R SRR AR R AR LR R RN R LIRS NS

* *
* LUNAPLTS &
* )

R R A A AR KR R kAR KRR A R AR AR R G R AR KR P KR G ARG kR AR G AR h? &t Ak

ROUTINF T9 PLOT LIUNAR SWP DATA FROM FTLE #7;
MY INTFRPOLATION;

JALUPS WITH 510, M., <= 2ANGYE <= 520. M,

ARPE DELETID RFPORE PLOTTING,

TRANSMITTER-NFF DATA AR® PILOTTED AS A BASEITNE FOR WACH CONMPONT T,

TH® RANGFE AND V,C.N. DATA ARF ACCMULATED TN APFAY "DATAM,
IORPG TS TH™ TNDWY OF Td® NPYT PRER LOCATTYON INTC WHICL DATA
MAY BF STORED. IAX IS THe INDEX OF THE PIRST FANGR VALUY,
AND TXY IS THF TNDEX 0¥ THF FIRST V.C.0. VALUR,

FEeoNaReNsNs NoNeoNe e e

SEVEK NAMELTST CARDS AR® REQUIRED A5 TIRPUT, STX AS DhHaCRIT ™D
BELOW, AND ONFE PLTTD CARD AS DESCRIBED IN PLINIT.

NAMFLTST / CNTL /

bEsEeNsNeNaoRaNsNe

¥

o~
“a

TFREQ FRIROMENCY INDICATOR (BASE 2 LOG OF FEEQUFLCY)

NO DFFAULT

XMTY,
YMAX

MINIM'M AND MAYTMM RANGE VALWES TO UF PLOTT 'y, I°
WAVELENGTHS IF VSWL = .TPUE., OTOFPATSF [n Mu1ivey
DIFATLTS: 0.0, 100.0

YMAX

MAYIMUM (RELATIVE) DR VAL F THO R® PLOTTED, DUeanpe ¢7.,°

Icownp A?AY OF COMPONENTS TO BF PLOTTED, 0P ZERGFS Vo pPrR
THF ARRAY O'IT TO ¢ ELEMENTS, DETAULT / TPROTY

CODES FOR TIi% COMPONENTS ARF:

PNCDFIRE WROACSIDR
RHN 212 21
PHI 222 221
2ED 21?7 PR

AOGOOONDNITNOT NGNS Nn

VSWL - (LOGICAL) IF TRWFE (DEFAMLT), DR VALNRS }UF PIOTTFP
VS, RANGFE IN WAVFIENGTHS, OTHFRWTSY VS, RANAGY

g

s o SR T S &

My e

——. o e



; Apollo 17 sup - gw

* i ﬁ

; : C TH METRES,

: C

. < new - CRLATIVE DR OVALNT AT WHTCH A RETTARFECT ¥tiw ]y mponyp

. Y PLOTTWD (N THY Y PYTIS, DEFAVLT 45,0

R C

H C ARSERT < ARSOLNTE [ VALTE CORRESPONDTNG ™0 “I'F, D IAITY 4f,0 |
: c

: c MOTFS - 1D "0 32 CHARACTFRS OF ANNOTATION, MO DFFAULS

C

. C

: ITAT R TYPP(2), PION, STT®, PTEPCT, PORETY, TITIV(11) i
: TTAL*U DATA(I2000) , TANGF(1000), vCO(1NN")

. TRATAL PANGE (180, A), TYOFF(140, A, 3) x
s PEAL*Y FRTO(RY £1.9, 2.1, 4.0, 8.1, 16,0, 3.1 ’
: INTECFR*Y TNATA (4NN ‘
) TNTRGRREU NTYOPR (A, 3), NpP(1)

: INTERFRED TTVD (")

LOGTCAL®LG ¥THsM, LAST

FOMIVALRRCRE (DAT™A (), TDATA(Y))

- RHALRR KOTRS () fu%kr 1y

; RERL*L XTLIM (6, D)

’ TTAL®U YMANS (h)

INTPGFRRRU TCOMP(R) A (F) , 4R (R) ,CPFRG (A,6)

f INTEGFR*U COMD(RY £212,222,232,211,221,231
. INTEGFP®U NY (6)
; LOGTCAL®Y DECIND (A, R) /3R  TRIF, 7, BOTH (F)

LOGICAL*Y VS4L / ,TPUFR, /
NAMPLIST/ZONTL/TIPRYQ XMTN, XMAY JYMAY , TCOMP 1 'F AL GT Bh ML,y

B COMMON /1 ONNDAT, TITLE, N, STTF, DIRRCT, PFOTRYV, TY' ¢,
: . TTYPE, ¥, FIPST, LAST

L C

5; C

?’ Dn 10‘0(" T=1”v

INITTALTZE PLOTTING DARAMSTEPS "0 DEPAPLT VALWFS , 17 A%Y

e EeEe!

XMIN=0,0
; AMAY=100,9
; YMAX=67,5
. RRTEUS, 0
ARSPEF=U5,0
DO 10100 J=1,4
10100 ICoM™ () =0

c

c READ FLOTTIYG DAYAMETERS

C E
READ (8,C1TL, TND=- 10600) :
THY=T1FRPQ¢ 1 |

-
B
%



10110

1c120
¢
C
C

10200

10250

1300
10500
10600

NN

TOn0

e N ERRVk L e w5 s L ede

i HAVEEIE Y TOHN B R0 Pt e rmt e s w rn e P
. W e e S € g waee v s .- 2 - 3

Apollo 17 sy o~ 1y

nO 17120 J=1,6
TC= CCMP ()

P 1011C K=1,6

TP(T2.EQ. ICOMD(K)) CO TO 10120
CONTINOF

PPCINE(TDX,.J) =, FATSE.

CONTTNNE

SET OMIN AND 4AX RANGT, AND MAX VCO FOR THTS COMPONUNT

YLT® (IDX,1) = XMTN
YLIM(IDX,?) = XMAX
YHAYS (IDY) = Ywpx
YA (TNY) =0

NP (TDX) =0

o

DRCIDF ON TF NIMBFR OF CUHRVFS PEF GHRAPH

noo15200 J=1,3

TF(DRCTIDE(INX, T )) NA(TDX)=NA(IDX)+1
IF(DFCINF(TINY,.T7¢+3)) NB(TDX)=VB(TDX) ¢1
CONTT " ®

ROTH{TDY) =, TR,

TE(NA (IDX)Y4NB(INXYGT.3) ROTH (IDX)=,PALSYF,
bn 10300 J=1,13

IF(ROTH(IDXY) S0 TO 10250

CPTRG(TINY,J ) =NA(TDY)
CPERG(TDX,Jd+ 3)=N3 (TNX)

G0 T0 10300

CPFRG {IDX,J )Y=NA{IDY)+NR(TDY)
CPERG{TDX,J+3)=CPERG(IDX,d)

CONTINUT

CONTINUFE

CONTINNE

¥SCALE = 10,

IP(VSWL) XSCALR = KA,18

READ TRANSMITTER=OFF DATA AND THE ASSOCTATED PANGE VALM S,

PFAD (3)

READ ()

PEADL(Y)

READ(3) TXOFF, NTXOFF
READ(3) RANGF?, NP

REMOVF DATA PP 510 M, <= PANGR <= 520 M,

no 20500 IF? = 1, 6

N b



-
‘

(.

2100

200700

3N
20 350
2004 1A
20R00
C
C
C
C
¢
C
c
C
C
10
2n
Ly
C
C
C
C

Apollo 17 «=p - Inf

THTYT = 1

Yo NRA((IPE - 1Y /2 4 1)

YMTORL = FPUC(IFR) , 293,792C

IF (. NCT., VSWL) YMTOWL - 1,

no 2040 T = 1, N

TRUTANGY2 (T, TRR) JLT. YLTM(T¥P,T) ,/ ¥YN™TOWT - 2,
TR(PAVCEFY (T, TP .07, XLIM(IFR,?) / XMTOW] - 1
TRIFARGT2(T, LFRY (OF, S10,) GO ™0 20200

DANG 2 (INSXT,I7Y = (RANGF2(T,IFPR) + 3,) * ¥Yrnmny)
POy Pe1c6 1 o= 1, 3

TXOFF(TNTY™,TFY,J) = "YORE(I,TFP,J) + 135,
CONTINNE

o0 TN 20350

IF(RANGED(T, TR LLF, L2N.) "0 TO 20400
TANCDZ(IVAVT, TP = (PANGFD (1, IPR) + 3,) F XMTOEL
nooPNNe Y - 1, 3

TYQFR(INTXT, TFD, 0y = "YOFP(T, TFR, J) + 115,
copTryne

NN TERY) = TNTYT

TNEYT = TYFX™ + 1

coNTIMYDY

coMTIenr

(30 Ty 0Uecg

)
S) G T prten

INTTIAT PR TH® PLOTTRR

CALL FIINTT ('GP ICR.LNAR V)
Nz 30y

R¥™AD THE LAREL PRECORD

CALT LUNIN2(DATA, TNATA, £9%0, Saan)
WETTF (R, 3000y TYFP
WATTF (6, 1009) (TDATA(T), I=1, 297)

INTTTATT™R THF STACK PUFORE “EAPING RANGT DA™L

TORG=1

M=0

L=0

IF(JOFGeN ,GT. 12000 G0 To 970

CALL LUNIN2(DATA(INPG), TINATA, RORD, £990)
IP(ITYPR (1) 1R, 5) GO Tn 20

IS(TPYDE(2) .Y, 6) GO TO 69

ACCPMULET® NANGFR RLOCKS

N




e RaNe] [

o ReEe!

noconn

A0
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TF(FIRST) TYX=TARG
TORG= 10PGeN

MzMe

TF(.NOT, LAST) GO TO 20
XMTOWL=FP IO (TTYNF (1) =5) /299,7925
IT( NOT., USWL) ¥MTOWL = 1,
NPTSTR=VaY

NYRGAP=(

NYAGAP=D

FIND SANGE VALT™PS T P8 NAMITTED

PO oUn T=1,NNTSTY
TE(DATA(TY 457 N10, ) Gy "o &0
NXBCAP=NY3AGAT+1

DATA AT =VYMTOAL* (DATA(T) ¢3,0)
coxNmipnne

TNPYT=YXOGAP S

ISTARPT=INEXT

IRLFTE VALMES RY COMPRESSING THT ARFLY

DO 55 I=TSTART,NDPTSIN
IP(DATA({T).LE,520,C) GO Tn 5K
DATA (TNTXT) = YMTOWL® (DATA(I) ¢2.0)
NXAGADP=NXAGAD 1

INFXT=1FEYTs }

CONTINDR

ERSFP® THF NRTGIN POR VCO DA™P, AND 77RO TH»

TORG=KXPGAP#NYAGAD ST
NCOMDP D
GO TO 20

ACCTINMLATE VOO RLOCKS

TP(FTEST) IXY-IORG

TIORG=JORGeN

L=1.+1

T®{L .LT. M) GO TO 20

IDX=XITPYPR (1) -5

NCOMP=NCOMP+
IP(JNOT,DPCTDR(TIDY,NCOMD) ) S0 TO 150

CONPANE ST g e

FIND THT LAST VALUF PREWARN THR GAP, AND ADINST D1t yApB=e

I N R4 N b
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Arello 17 v - Y0

G
c TO A TREIMNTIVH SCALT
Cc

TY=TYYeNYRUGA N

N7y TeTNY,TY

TMATA(TY=DPATA (T) ¢ 130,10
T CORTINNE

TNFYXT=TYV#NY AP

TSTART=TOOPR-MNYATADP

TEND=TORG =1

COMNPIRSA T VS PATA, ANINSTING
T RFLATIVE SCALR IY THR PROCFSS

e

N0 20 T=T37ART, TRENN
DATR (INFXP=DATY (J)+135,.)
INEXT=INFYXT+1

A0 CONTTANFE
NATY=TYY
NY{=TYY
NELOT=TYY MY EGADSNYAGAD=-
TY=14¢Y

OMIT VALUZS ANTSTNE THE TSR RONVNDS

DN

DO AN TX=NY, NPT
TRIDATAULTX) s TTo YLIM(IDX, 1) S NP DATA(TY) 4 GTYEAXS (TDYY))
. NSTY - IX + 1
1Y=TY+1
90 CONTTN'F
NSTY=TXYeNSTX=TYX
IX=NPLOT
NX=NPLGT
DO 100 T=NSTX, U
TEPATA(TY) L GT XLTMIINN,?)) NPLOT=NPLAT=1
IX=Tv=
100 CcnyTNne
NPTS=NPTOT=YSTY )

ALOT THW onaygy

aEeNs!

CALL DATPLT(TYPY NOTES, PERG(TLY,NCOMP) ,XSCALF, ‘., - 1(RCOMD),
. DAT A (NSTY) , DATA(NSTY) ,NPTS, 1,17, ,°. 1,7 "o (ThyY),
. NET, ARSPIR)

PLOT THF ARASFLIYF,

TN

CATYL FASFL{TYXOFF (1, TNY, MOD(KCOMP = 1, 3) ¢ 1),
. RANGED (Y, INY), NW (IDY) )




s ReNeNaNeKe

DN

c
r

c
c

150

970

()q{)

30
aq9

1000
2000
3000

fQ00

€000 PORMAT'ORND OV

Anpallo 17

TEOTHIS WAS THI SSTYTY COMIONPNT, GET A NEY 1 ANa"
ARPAY POR THE NRXT COMPONFNT

Ger

a von

TFILAST)
INRG=TYXY
L=0
Gy T 20

STACK

0 A 10

WRITY (A, T7000)
GO T aenq

AREAY TOO SPALL

NORMAT COMPLTTTON

WRTTR (b,
[£13]

TTh 230

n0N0N)

PREMATNRY END OF FTYLE (®TAPE®™ INPNT)

WRITS (6,
CALL TLATYN
RETURN

6007

TYE™

PORMAT (27 (1Y, 11004 ))
POBMAT (Y09, 2 AR, RECOTD SXIPPENY)
FCUMAT (Y0¢,284,9 RFCORD READ')
GOO0 POXMAT (P TLAITL="Y AR, M0, $OPREQ, 2 *,PR,1,% /17,1,
YOPINST POTNT=',T8/ '04 OF PATHTS=Y,T4y
0, 10710,3299(1X, 10710, 3/))
FORMAT (*ONOR AL PNB OF JORY)

™

ND

7AR, 0
TOOD POADKAT (1~

INSOPPICIFNT SPACP NN STACK

PILF OCCURREP WHILE ATTEYPTING 70
n"PCarne)

Yhat)

Ripy,

WA D

RSV

DTHRLETE!

YN

e




PN —

PEREAN YRR ARAEREY B BUAA KD AR RN BRI AR R RS AD A NN R b b S B A L ANKLL R Ay b b2

*

: LN TN
*

AR AR R LA EE LIS AL SRR IR RS AR A NI RS R AR 2RI RS RN NTRERE R S

SHATCNTING LONTM(PATA, THATA, #, *)

Arolilo 1

7T "D -

MDA,
M7, o,
e '
R . ’

1 AL

L “.'

’ »
", 1,
r‘o by
by u,
i LA
LN

BARI Y,

r
¢ PEAD LYNAD DATA TADSE
C
c AP DPTA OAORAYS
FEAT®L DATA(YY
TNTESTT#L IDATA(T)
~
¢ CHARRPCTT? DATA
¢
AT AT TYRRI(IN /7 YIATYL t, teONE ', T
. PTUANGMITY, fCALIRNNTE Y )
N Y2 w7, Y, Y W7, Y,
. YL oM, v, PD vMuZ, !
~
REAL®Y TYFTY(6) /7 ! v, npw v, 7w
. $T N Y, 'RAVSER Y, 'V,
Cc
RRAL®Y TN, STTL, DIRPCT, POARFY, TITLF (1Y), TYD' (2)
C
¢ TNDICES TO TYPA ARPAYS
C
TNTEGRR* > TINX (Y 1T) /Y, 1, 1, 1, 2,
. hy u, 3, fy oy
. ey b, 1, W I,
. 2, 9%, 5, 12, =,
J 24, 9, 6, R, 10,
N 13, 11, 5, TR, 11,
¢
LOSTCALYY FIRS™, [AST
r
c
Cc TYP: CON® parnnwne]
c
INTRGRERS2 17YP(2)
c
C CORYAON DIOCK PAT BETHRNED DPMTA
C
COMMON /L"NDAT/ TITL®, N, SITR, pYn e,
. TTYPZ, N, PIRST, TAS®

T ———p A T A

Ere amfwe  pisenms E

e o S dadie oF

104

/

/

3o 2,
, r‘o
T Fo
a, 7.
1m0, f,
'I'V"*'.

e

s

*
a
| ]
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1

100

3o0

RECORD COWNTPRS

INTEGERYS TPLK /17

/e TREC /78y

RFGIN =YFCUTARLE CODE

Apollo 17 sFP - 104

RFSET RWECORT CCUNTFER

FIRST= WALST,

IRRC <« IRRC + 1

IF(IREC LR, TIDX(1,IBLK))
GO TH 10

PLSF
RrC = 7 ’
FIRS5T=. TROF,
INLX = IRLK ¢ 1
TF(IRLK .GT, 17)
TBLK = 1

TTYPE(1) = TTDY (2, TRIK)
ITYPE(2) = TIDX(3, TRLK)
TYPR(1) = TYPRI(ITYPE(1))
TYPF(2) = TYPE2(ITYPE(2))

SELECT APPROPRTATE RFCORD TYPF

IF(IRLK - 2) 100, 00

200,
HEADFR RRECORD

READ (4, 1000,
GO TO 990

END=990) #7N, SITE, DIRECT,

MODT HECORD

READ(L, 2000, FND=975) (IPATA(T), T=1, W)

GO Tn 999
ALL OTHER TYPES

FEAD (4, 3000, RND=395) (DATA(T), T = 1, \)

GO TO 999
END OF FILT CONDITTIONS
PREDICTABLE

( LAFEL RPFCORD EXPECTRD )
( => BEGINNING OF A NEW RUN )

FORRFV, TITLF,



T S f

W T e R

TR

.

iﬁu
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e BT g ey e

4
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et g oo EN B A o vk 3w A1

990

manan

LEL)

1060
2000
3060
6one

Arollo 17 5¥p - (F

RETHRN 1

ONFXPECTFD
{ NOY=TARFL RECORD RXPECTED )
( => MTDPLT OF A RUN )

WPITY (6, LONOY TYPP, IREC
RFTHPN 2

RETTRN DATA

LAST=, FATSY, ’
TF(IRFC .FO, TIDX(1,IBLK)) LAST™ = ,TRUE. :
RETHRN

FORKAT (UAG, 10AH, AU, IA)

FOKMAT (S (20016) )

FOPMAT (S (200FA,1) )

FORMAT (V0%%% NN OF FILF FOUND WHILE ATTEMPTING TO READ "0,
2AR, "% RRCORD *,13)

END

SRR EEREERARERE AR L R R AR KRR R KRR SRR R KR RR AR A kR RSk ek b kRt AT b kg i

%
*
*

FEERERNERE R A RU LR EE A RN KRR R R R RN R R R SE R RN SR RS Rk AR SRR RS AR R AN LR S ARKS A X

s NaNeNoNal

nan

*

LUNTIN2 *
*

SURROUTIN® LUNTN2 (DATA, IDATR, *, *)

FPEAD LUNAR DATA TADE

TADPF DATA ARRAVS

REAL®4 DA™A (1)
INTFGTR®G INDATA(Y)

CHARACTEF” DATA
REAL*8 TYPF1(11) / 'LARFRL ', YHODE Y, YTEMPFPATY,

"TRANSMIT', 'CALIDBRAT®, ' 1 MHZ,. ¢,
''2 MHZ. Y, Y U4 MHZ. v, v H mH7, 1,



g

nonno

oNnn

(v

no

annan

* L] . L] L

Avollo 17 SPP -

16 MUOZ, ¢, *32 MHZ, !

RFAL*B TYDR2 (R) VAR ', 'IURE t, YTRP OFF 9,

'T0N 1, 'RANGT v, 'v.

Co Do

FEAL®R KUN, STTF, RIRYCT™, FORREV, TITLE(11), TVPF(2)

TNDICES TO TYPF ARPAYS

INTTGRR*? TTIDY(3,17) ~» 1, 1, 1, 1, 2,
6' “v 30 (‘v "o
6' 6' 6' ’I 7'
2' 8' 5' ’?' 8'
24, 9, 6, 8, 10,

LOGTICAL*4 FIRST, LAST

TYPE CCONE RETNUPNED
INTRGER*2 TTYPF (2)

COMMON BLOCK FNOP RFTNUANED DATA

CORMON /LUNDAT/ TITLE, RUN, SITE, nreicT,

ITYPR, N, PIRST, LAST
RTCORD COUNTRRS
INTEGPR®4 IPLK /17, TREC /78
REGTN EXECUTARLE CODS
RRSET RECORD COWNTFR

PIRET=, FALSE,
IRRC = TREC ¢ 1
IP(IREC .LE, TIDX(1,TI0LK))
GO To 1In
FLSE
TRRC = 1
FIRST=, TRUP,
IRLX = TDBLK + 1
TP{IBLK .GT. 17)
' IRLK = 1
TTYPR(1) = TIDX (2, TBIK)
ITYPE(2) = TIDX (3, IBLK)

1, 1,
u, 1,
Yy b,
o h,
N s,

F()" ' l“V,

107

2
6
7
9
4]

- W % w e

TY Y,
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TYPP(1) = TYPSI(ITYPE(Y))
, TYPE(2) = TYPE2(ITYPE(D))
. c
: c SEL¥CT APPRCPRIATE RFCORD TYPF
c
: 10 TE(IRLK - D) 100, 200, 300
j c
¢ c HEADTR ?FCORD
: c
! 100 PEAD (4, 1090, END=990) (TDATA(I), I=1, 297)
; GO TO 912
: c
. c MCDE RECHPN
4 c
: 2ne PEAD(4, 2000, END=935) (IDATA(TY, T=1, 0
: GO To 211
¢
: c ALL OTUEP TYP®S
& x‘!c
i 300 RFAD(4, 3000, FND=005) (PATA(T), T = 1, ™)
) GO TO 2303
‘ c
C END OF FILF CONDITIONS
! ¢ PRFDICTANLT
i C ( TARFL RECOFD EXPECTRD )
: c ( => REGINNING OF A NEW R"N )
c
~ 290  RPTIUFN 1
2 c
: c "NEXPFCTRD
: c ( NON=LARFI, RECORD RXPECTFD )
: c ( => MIDDL® OF A R™W )
¢
Z 998 WRTTR(A, 4000) TYPF, IREC
P FRTURN 2
- C
- ¢ LPTUEN DATA
: c
v 999 LAST=,FALS™,
- IF(IRFC .EO. TTDX(1,TRLK)) TAST = .TRYF.
' RETIRN
¢
1 c

1000 PORMAT (27 (11A4))

. 2000 FORMAT (S (200I6) )

2 - 3000 PORMATIS (200P6,1) )

4000 PORMAT('O%%s END OF PILF POUND WHIL® ATTEMPTING Tn RFAND ®o,

.
&
ur

>
£
L
5
.
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PRETS
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*

X2 RS RIS ST 2R R RS R 2R SR R R R Rt 2RSSR R R R RN R R

isEeoReNeRe!

TN

e}
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N

s Ee XeNal
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2A8, " RECORD ',T13)

END

LUNIN3

SURRQUTINE LUNTN?I(DATA, TDATA, ¥, ¥)
R¥ID LUNAR DATA TAPE
TAPE DATA ARRAYS

REAL*4 DPATA(Y)
INTRGFP*U IDATA(T)

CHARMCTER DATA
REAL*R TYPET1(11) ,/ 'LAREL 'y "MODE v, 'TEMPFEATY,

*TRANSMTTY, 'CALIBRATY, ' 1 MH7, ',
' 2 MHZ, ', ' 4 MHZ, ', ' R MHZ, ',

'16 MHZ., ', '32 MHZ, ! /
REAL®R TYPFD(R) /¢ v, 'npf ', 'TERP OFF v,
'TON ', 'RANGE ', 'V, C, 0,' /

RFAL®R RUN, SITPR, DIR®CT, FORRFY, TITLT({Y1), TYLF(2)

INDTCES TO TYDPTT ARRAYS

INTEGER*2 TIIMX (3,17 ~ 1, 1, 1, 1, 2, 1, 1, 1,
6, “. 3' ’)' r)' u, 1’ €,

69 60 60 10 70 ﬁ. Go 70

2, B, %, 12, 8, h, n, 9,

24, 9, 6, R, 10, 5, 4K, 10,

LOGICAL*H PINST, LAST

TYPE CODE BTUTURNED

AT ore
® @ w - e

b

i mmumnmmemmm
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s EeNeEs B

2 Be N ann e N Ra

aNale]

in

100

200

INTEGFR*2 TTYPR(2)
COMMON BRLOCK FOR RTTURNED DATA

COMMON /LUNDAT/ TITLE, RUN, sSITCE,
TrTYype, N, FIRRT,

RECOPD COUNTFRS

INTEGFR®4 IGLK s17/, IRRC /78/
BEGTN FXFCNTARLF CODE

PESET RRCORL CONNTFR

FIeST=,FALSHE,
IREC = IRFC ¢+ 1
IP(TFRC .LF. TIDX(1,IBLK))
GO ™0 10
ELSE

IREC = 1

FIRST=, TRNE,

IBLK = TBLK ¢ 1

IP(TIDX (3, IBLK) .EO. §)
IRLK = TBLK + 1

IF(IBLK .GT. 17)
IBLK = 1

TTYPF (1) = TIDX(2, IBRLK)

ITYPR(2) = TIDX(3, IBLK)

TYPE(1) = TYPRV(ITYPR(1))

TYPik(2) = TYPE2(ITYPE(2))

SELECT APPRCPRYATE RECORD TYPE
IP(IBLK - 2) 100, 200, 300
HRADFR RFCORD

Apollo 17 s¥p - 110

pIrFCT,
[AST

READ(2,1000, FND=990) (IDATA(T), I=1, 297)

G0 TO 999

MODF RECORD

READ (2, 2000 ,END=995) (IDATA(I), I=1,

GO0 TO 999

ALL OTHER TYPES

2
~
~

Fn"’ni‘v' mYPL.

B

A
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990

o N NeNaRe!

a9s

e e e

339

1000
2000
3000
4yone

RRRERRARRE R A SR KE SR LN R RBEREECE B RIS L EEE RN SBEEE RN SEE L AP B A AN AN XA N AN D

L
&
L

BEEPREREERREEEAZNE AR NS R SRS A AR SR AR AARRRE R PSR EBRRREREB A SR AR S AN SR SRR RN Nh SR &

rpollo 17 svn - 111

PEAD(2, 3000, FND=7358) ( PATA(T), T=1, ®)
GO ™0 999

END OF FILF COANDITIONS

PREDICTAALFE
( LAREL RFCORD EXPFCTED )
{ => BFGINNING NP A N3W RUN )
BRTURN 1
ONRXPRCTED
( NON-LABEL RFRCORD EXPECTFL )
( => MTDDLE OF A RHN )

WRITT (A, 4ON0) TYPR, TR2C
RETTRN 2

RRTHRE DATA
LAST=,FALSE,

TF(TIRTC LFQ. TTDY(1,TRLK)) LAS™ = ,TRUR,
RETYRN

FORMAT (27 (11A4))

FORMAT (5 (200T6) )
FORMAT (5 (290F6,1) )

FOFMAT ('0%¢* ENC OF PTL? FPONND WHIL® ATTTMDTING

2A8, " RFCORD *,1I3)

END

ONCINT

FUNCTTION ODCINT(T)

LOGTCAL®#1 PTRS™ , ,TRUE, /
REAL#*4 TIME(500), 0DC (570)

4]!,)

UL WY
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TF(.NOT, FIPST) GO TO 170
PTRQT = ,TPALS7?,
N =0
20 RTAD(%, 1009, END = 37 TT, ORF, OIP
N =N+ 1
TIMF(N) = TT
ODNC(X)y = 0,5 ¢ (ORP + OLR)
GO0 TN 20 :

4. N = N /5
= (MOD(N, B5) NE. 0O) NN = NN ¢ 1
P, 80 1 = 1, NN
T: ‘MOD{T - 1, 50) =0, 0) WRITE(6, 2070)
JJ - 4 * NN & T
IF(JJ .GT. N) JJ = JJ - NN
WEITE(t. 3000) (TTME(TI), ODC(IT), TT = T, JI, M)
50 CONTINTF
ARITI (6, 4OOY)

10C TF(T .LF. TIMR(1}) GO To 300
IT(T .GF. TTHP(N)) GO ™0 40N
PO 200 T = 2, N
IF(™ .GR. TINT(T)) GO T0 200
ODCINT = ODC(I = N ¢ (ODC(I) = ODC(T = 1))

. 2 (T - TIK?(I - 1))
. /7 (TTEF(TY = TTINE(T - 1))
GO TO 500
200 CONTTMNFE
C
c
300 ODCINT = ODC (1) ,
60 To 500
C
o

400 ODCINT = ODC{N)

500 RETNRN

e Re NN

1000 PORKAT(3F10,0)

2000 PORMAT(* INAVIGATION DATA ' / '0?, AX, 'TIMF OD, CNT.!,
. 418X, 'TIMNE OD. CNT.') 7 '0 )

3000 PORNAT(1X, 2710, 1, 4(AX, 2®10.1))

4000 PORMAT('~ ')

c

END
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EERREEREE R RAR KRR RARERBEBEB AR LRSS RARERERRE R RE AR RSB E R LRI RS R K KS RS A A%

» *
* PLINIT *
* *

PR AR ARKE R RERRRRE R ERE BRI R REE A SRR AR REEECEERRR R YA R R R AR RN RDE AR R RKER N

SURROUTTINE PLINTT (NAMF)

c PLOTTER TNITTALIZATION AND SPTHP
RPAL®G NANE(4) ,INTT/*,ICRY/
LOGICAL 7IP/.TRNF,/ -
RTAL#P CODFP/1RGS 14107 7, SPTOP (5) /5¢% ¢/, RLANE/Y V)

DATA LIMIT,PLTLFN,PAGWID/90, 20., 11. /

NAMFLIST /PL™IN/ INTT,CODE,SPPIP,LIMIT,PLTILPN,PAGKID,ZID
NAMFLYS™ /PLECHO/ LIMIT,PLTLEN,PAGWNID,?IP

COMMON /PLTCOM/TT,L,TT,IL

IT=12 -
LSET=0

RTAD(5,PLTTD)

NAMFE (4) =INIT

IF (SETIP (1) . NFo RLANK) LSRT=40

171P==1R22

TF (ZTrY IZIP=-1ZIP

CALL TLTSFT(LIMIT,SFTUP,LSET)

CALL PLOTST (NAME,15,CONE,TZTP)

ARITE (R,PLECHO)

CALL PLTPAG(PAGRIN)

CALL PLTXMX(PLTLEN)

RETVRN

END

SHRRANTTINZ §YMBOL (¥,Y,2,IBCP,ANGLE,N)

Coo #8488 NOTE #xses, JSE THIS SURROUTINE ORLY TN PRODUCTIONS FFEMOVE FCR
CALL SYMROL (X,¥,2, TBCP,ANGLE, N}

RETHRN
END

SRR RREEREIRRREERAR SR ER R ERA PR BERRERRERSERACRSEERR PSR ES LA E NS SR R ENBI IR S

]
» RTPLOT p
L ] *

SRAREL AR REUCURERRRERRSE SRR EE R LR R CREREREENE RN RS F SR RERAC LR SR NR SRS LSRN L 00

SURFOUTTNR RTPLO™

REAL®U4 SR(30R8), ST(I0HR), VR (2565), VT (25h5)
compMnN / RLOCK , SR, ST, VR, VT, SCALR
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C
< INITIALIZE THF PLCTT®R SOFTWARF AND LOCAYL VAPRPTARLES,
C (TS IS PFOUTRED LATER, FOR PRAWING THP TIM® AX1S.)
C
CALL PLINIT('Q0GP.RANGZS, "
SC=1, / SCALE
TORG = ATNT (AMAXT(ST(1D88), VT (2565)) #* SC) + 1,
T = AINT(AMINYI(ST(Y), VT (1)) * SO)
TS =7
C .
c DPAW THFE RANGR AXIS.
C
CALL PLOT(N,, TORG - T, 1)
r = AINT(ANMAXT(SR(30BR), VR(2565)) * SC) + 1,
CALL SYMBOL(R, ™ORG - T, .07, 6, -90,, =-2)
K = TPIY(R) -1
Y= R
c
C AND LpHFL IT,.
Cc
po 20 1=1, %
X=X -1
CALL SYMBOL(X, TORG - T, .07, 13, 0., -1)
CALL NMMBRR(X - .14, TORG - T ¢ .07, .07, X * SCALE, N,, =)
20 CONTINDP
CALL SYMBOL(R * .6, TORG = T ¢ .2, 14, 'RANGE (METRFS)', O,, 14)
Cc
C IDENTIPY THE TWO PLNTS: SEP IS A SOLTD LINR; VLRI Y3 SOLID
[ AND MAPKED RY A SYMBOL AT FVPRY 100°'TH POINT
c
CALL PLOT(R - 20. TORG = T = 20.' 3,
CALL pLOT‘g - 2.. TORG = T = 30“' 2)
CAll SYPBOL‘R - 20“7. TORG = T = ‘.6. .‘“' 'SEP', '?0.' 1’
CALL SY"BOL(R - 2.2. TORG = T = 2-“' 00" n. ol' '1)
CALL S‘HBOL(R - 2.2. TORG = ¥ = 209. 001. o. 0.. ’2)
CALL SYMBOL(R - 2,2, TORG = T « 3.8, ,03, 0, 0,, =2)
CALL SY"ROL‘R - 2.27. TORG - T -~ 3'6' 01“. 'VLRI.. -QOC' u’
C
o LABFL THF TINE AXIS.
c .

CALL SYMBOL(=.34, (TORG = T) & .5, .14, 'TIRR (SECONDS)', =30, ,14)
N = IFIX(TORG = ™) = 1 i |
PO 4O T = 1, R
T=« T+ 1,
CALL SYRBOL‘OOO TO0RG - T. 007. ‘3' 90.. -1’
CALL ”"Hﬂ!ﬂ(-.‘“. TORG - T ¢ n‘“' §0?. T SCAL!. °Q00. ",
40 CONTINUR
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[y AND THFN DRAW IT.

CALL SVﬂﬁULfoo. TOPG e« T = 10' '07’ 6' 180.’ ’1,
CALl PLOT (0., TORG - TS, 2)

MOVF TO THE PIRST SEP POINT, AND THEN DIAW THE 1.INF.

nOa

CALL PLOT(SR (1) * SC, TORG ~ ST(1) * SC, 3)
DO EN T = 2, 30RH
CALL PLOT(SR(I) * SC, TORG = ST(T) * SC, ?)
60 CONTINUF

PLOT TYF VLBI DATA WITH A SYMROL AT RVERY 100STH TOINT,

ann

CALL SYMROL(VR(1) % SC, TORA = VT(1) * sC, N3, 4, D%, =1)
no RO T = 2, 2564
IP(MONLI, 100y ,FC, 1) GO TO 7C
CALL PLOT(VR(I) * SC, TNORG = VT(T) * S5C, 2)
30 TO A0
70 CALL SYMBOL(VR(I) * ST, TORG = VT(I) * SC, .03, 0, Te, =2)
R0 CONTIHWUFR
CALL SYMBOL(VR(256%) * SC, TORG = VT (25f%) # =C, .C3, (, 0,, =2)
CALL FLOTND
PETURN
SND

sy e ey Y TR Y T RS LA R R DR AR R A RS AR AR A A A L 4

* s
» SFPLOT .
» *

‘#*“"*i“.t.'*##tt“".“0““‘...‘.t‘..“‘t.*.".0‘*0."""t‘#.#"#‘
SUDRONTINE SEPLOT(TITLE,NOT®S ,CPRRG,YSCALF,YSCALE,COMI 11, T, VTN,
« TNDFX,D,K1,LT1,X2,172,31ITE,PUN,PRPO,REF,ARSLEF)

PLOT QF TITHER THFORZTICAL OP PXPERIMENTAL SED DATR,
WRITTEN RY J.J.PROCTOR, SPRING 1973, UNTVFPSITY CF TOPOKTO,

INPNT:

TITLE = PLOT TTTLE (16 DIGITS)

NOTES = ADDITTIONAL NOTES (32 DIGITS)

CPERG = CHRVES DPER GRAPH (<= 6)

YSCALF = N"HMBER OF TNCHES PEP 20,0 WL (6,12 IS STANDAED)

YSCALE = NUMBER NF TNCHES PEP CURVE POR LINFAR PLETS (< ".),
= DR PER INCH POR DB PLOTS (=> S,)

SOMP = COMPONENT LAREL = A 3=DTGIT INTERFR:

TTAOOTIONNNNNOO

Wt R Sy Tal Y
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FIFST DTSIT 1=P, 2=l
SFCHND DIATT 1=R1, 2=PHT, I=7F);
THIOD NIGTT 1=BROAPSTNE, 2=FNDFYRP
K| FIRLD=STRENITH APRAY
It TANGE APTAY (IN W1)
NTIN = DIMENSION OF H AND R
INDEY = INDPYING THHOTGH H AND P ARRAYS (MOMALLY =1)

" o#

aEoRe N Ne Re e Ne!

RFAL®G K1,K2,LTY,LT2
INT2GRRSG TTTLE(L) ,NOTES (R)
INTEGERSY COMTAB(T) /'BY, "N, 730,726,269, VPO, SFNTY
INTRGRRSS CT2/0/,GCTR/0/,CPPRG,COMP
LOGICAL®G DATOLD, CATNEW
DIMPNSTON H(NTX) ,R(NTY)
INTFGFR®U LABFLS (3)
INTEGERSS PYA (D) , "RHOY, PRIV, VZBNY
RRTURN
c
c
C..ENTPY POINT POR THFORNY CMRVES
ENTRY THEPLT (TITLF,NOTES,CPFRG,XSCALF, YSCALY,COMP 1, x, M1 Y, TNRFY,
* D,K1,LTV,K.,.LT2)

DATNEW=,FALS T,
60 ™ 2

y

c

Ceo PNTRY POINT POR DATA TYPE CURVES
¥NTRY DATPLT(TITLE,NOTES,CPPPG,XSCALE, YSCALE,COMP,MN,t ,KIN, TNLEY,

* SITE,RUN,PREQ, REP, ABSREP)
DATNE K=, TRMP,
c
¢
2 CTR=CTR+Y
-

Ceo TP THYS IS THR PTIRST CURVF ON THFP GBAPH, PLOT GRAI'H OUTLINT
IP(CTR.EQ. 1) GO TO 10

C

CeoTEST POR R FULL GRAPH
IP(CTR.LE,CPRRG) 6N TO 70

C
Ceo FILL=CRARH LOGIC

CTR=1

CALL PLOT(XXXe#4, 20.00 0"3’
c

Coe o GRAPH QUYLINR
10 GCTP=GCTR+Y
c
Ce o SET RANAYF AND PIELD STRENATH AL/AY DINAPNSION OK INKDEX PRONNLAPY
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)
h N= ((HIN=1) /INDEY) $TNDEX+ 1
NFIRSTsN
, C
> C. CONVERT X=AXIS 5CALF T0O INCHES=-PPP-WAVELRHGTH
4 C NnN? INCH®S-PPR-MFPTRY
¢ YSCALD = YSCAL? / 20,
. IP(XSCALE .57, 10.)XSCALD = YSCALF 7/ 10017,
5 C
: C..DISTAMCE DBETHZEN U WL SPGMENTS
: XSPACF=U, #XTCALD
. TP(XSCAL® .67, 10,)XSPAC? = 200,  XSCALD
3;7 C
: C..70O"ND DOWN PIRST RANGE POINT TO DETFRMINR GRAPH OFI14IN
IRIS™=0
- C
5 C..NUNNE? OF 4 WL STAKENTS TN THE FANGE VALNES
TIP(XSCALE LT, 10,) NNR=(IPTX(R(N))=TRTST)/Us1
) IF(YSCALE oG7¢ 10.) NUMR= (IPTX(R(N))=TRTGT)/2NNe1
£ c
: CooLAST SPANFENT KUMETN ¢ ONF
1% TIAST=RTMRS
: c
C..HALPM2Y DPOINT IN THE NUWARER OF SEGMNPNTS
TRALFP=ILAST/2
s y
Y CesCO-ORDINATE OF Y-AX1S LABPRL
; YUABEL=28NUM NS XSCALD =05
: 1F(XSCALF .67, 10) YLAREL = 100 & NUMR ¢ YSCALD - o
: c
= Coos CO=ORDINATF OF GRAPH TITLE
¢ YTITLR=AMAXY (.5, XIAREL-1. )
¢
i, oo DRAW Y=AXTS
: P'LI‘ "HBOL‘O.'10..'1'6.0..-2,
: o
Coo TITLF GRAPH AND PLOT ANY NNTES (EXPLANATION, FTC)
CALL WPBERIYTITLF,10.,.15,PP20,0,,1)
% CALL SYHBO!.(Q".,‘)99...1'!.'5“ nuz., .0-.5)
: CALL SYXROL(999,,999,,,15,14p APOLLO 17,0,,18)
A CALL SYNBOL(YTITLE,9,8,.07,NCTRS,N,.,?2)
 od
vo SET SXXYX® VARIABLE WHICH IS RIGHTNOST POSITION OF X-AXTS SFGPENTS
) XY= NUARRXSP ACE
c
Coo DEAN X=AXTS (HACKWARDY)
YAXT XXX XSPACE
CALL CYRAROL (TAX,0,01,6,270,,=1)
nn MM TE1,TLAST
P R etet o3 5% £ 9 A PR, 4 T T F T 7‘;;—" o
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- XAY=XAY=YXSPACF
315  CALL SYMBOL(XAX,0,.,.05,13,0.,-2)
c
T NIMRER FIRST HALP OF ¥X-AXIS
DNIM=IRIST~3.9
IF(YSCALE .G7, 10,) DNUM = -193,9
XNM¥= ~XSPACE~,. N5
PO 36 I=1,IYALFP
TF(XSCALE .LT. 10.) DNOM = DNUN + &4,
IP(XSCALE .G7. 10.) DNUM = DNUM ¢ 200,
XNTM=XNTTMeXSPACE
36 CALL NUXBAP (XNUM,-,15,.07,DNUN,0,,-1)
C

Cae LARTL X~-AYXIS
(‘ALL SYHROL‘YLAL“‘I'-. 3,.1,6"?5"‘“5 '00'6)

TR(YSCALF .GE. 1N.} CALL SYMROL(999,, a99,, 1, 20M., 0., 7)

Apollo 17 nen - 11w

IF(XSCALE JLT. 10,) CALL SYMPOL{399,,332,,,14,481,0, ,-1)

-
C.oNITEDED STCOND WALF OF X-AXTS
DO 7 I=THALF,NUMR

IF(XSCALE (LT, 10.) DN"M
IF(XS5CALE .6G°. 10,) DNOM
INT¥= XN+ XSPACE

37 CALL NUMBER(XNUM,-.1%5,.07,DNUN,0,,-1)

DLALL I
DNUM + 200,

[

c
Coeoe LARFL Y~AXIS
TP(YSCALE.GT.5.,) GO Tn 3R

CALY. SYMROL(-,15,U.5,.1,6HLINFAP,90,,6)

6o TN 39
18 CALL NUMBER(-.15,4.%,.1,YSCAIE,90.,-1)
CALL SYMBOL(399.,999,,.1,3H DB,90.,3)
CALL SYMBOL(=+1,4.25,.06,13,90,,~1)
CALL SYMBOL(-.1,4.27,.04,6,180.,~1)
CALL SYMBOL(=01,5423,+00,6,0.,~2) .
CALL SYMBOL(-.1,5.2%,.06,13,90.,-1)
CALL SYMBOL(-.15,6.0,,1,THREF, AT,90.,7)
CALL N'MBER(-.15,6.8,.1,ABSREF,90.,1)
CALIL SYMBOL(999,,999,,.1,4H DBM,00,,4)
c
C.«FND OF GRAPH VARIARLE SRT-UPS
39 DATOLD=,NOT.DATNEW

CPFFPG=MINO (6,CPRRG)
SHIPT=26,/(CPERG=1.)
ORIGIN=6, ¢SHIPT
ﬁ G0 To 71
c
¢

Ce+ ENTRY POTNT POR PLOTTING A CURVE

O
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TO NT((NIN-1) /JINDEYX) *#TNDEX¢1
NFIRST=N
c
Ceo SFT THF ORTGIN POR THIS CNPVE
71 ORTCIN=ORICIN-SHIPFT
1C3=54M0D (COMP, 10)
TC2=2¢MON(COMP/10,10)
IC1=COHP/100
LARPLS (1)

"

COMTAB (IC1)
LARFLS(?) = RXA(IC2 ~- 2)
LARFLS(3) = COMTAE(TC3)
WRITE (6, 3U0G0) FREC, LABELS
IR0 FORMAT(*OPLNTTING *, F6.1, 3¥, A2, 2A4)

n

c

Co. FIND MAYTMUM AND MTNTMUM FTTLD STRENGTH VALUFRS
YMAX=H(1) :
YMIN=YMAX

no 97 1=1,N, INDEX
YUTH=AMTNY(H(I) ,YNTY)
37 YMAX=AMAXY (' (I),YMAY)
c
C.. TFST POR LINZAR PLOTS
IP(YSCALE.,LT,5.) GO T0 790

¢

C..CONVPRT DR VALURS TO TNCUES AND ZFPO LOW VALUFS
no 98 T=1,%, INDFRYX
IR B(I) = H(I) / YSCALF
GO TO 99
c
Co.CONVERT LINEAR VALUPS TO TNCHES
700 HDFLTA=YSCALE/YMAX
DN 701 T=1,N,INDPX
701 H(T)=H(I) *HDELTA

T

Ceo PLOT THR CURY®
99 CALI PLOT(-.05, REF / YSCALE + ORIGIN, 3)
CALL PLOT( .05, REF / YSCALR ¢ ORIGIN, 2)
CALL PLCT((R(1)~IRTST)*XSCALD, H(1) 4ORIGIN, 3)
NST=1¢INDEX
no RNO I=NST,N,TNDEY
B00 CALL PLOT((R(T)=TRIST)*XSCALD, H(T)+ORIGTIN, 2)
¢
Cu.oIF PIRST CORVE ON GRAPK, PLOT #COMD® AND ®MAY#® HPADINGS
. YYNO=T1(N) +DRIGIN
YYHD=YYNO+, 15
TP(CTR.FO.1) CALL SYMROL(XXX¢,035,YYND,,.07N, UHCONP, N, , i)

C

Coo PLOT COMPONENT AND MAYX TMOIN

%
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CALL SYMROL ((XX+,035,YYNO, ,070,COMTAB(ICT),N.,1)
CALL $YMROL(999,,999,,,n070,47,0.,-1)
CALL $YMROL(999.,999.,.N70,COMTAB(IC2) ,0,,-1)
CALY. $YMROL(9Y99,,999,,.070,46,0.,-1)
CALLSYMROL(329,,999,,.070,COMTAB(IC3),0.,3)

C

C

C..CUPVF LABELLING TCSTS POLLOW
IP (DATNEW) GO TO 40

-

Coo THEORY CNRVE
IF (. NOT.DATOLD) GO ™0 41

r~

C
C.. THTORY HFADTINGS
CALYL SYMROL(XYX+¢1,018,YYHD,.07,32HDEPTH L 1LT1 re 1712
*,0‘ '32)
C

C.. THRORY VAPIABLES
41 CALL NUMRER(XXX+1,015,YYNO,.070,0 ,J.,3)
CATLL NOMGER (XXX+1.505,YYNN,.070,K1 ,0.,2)
CALL NP'MRER (XXX+1,925,YYNO,.070,L71,0.,4)
CALL NTUMBER (XXX#2.555,YYNO,.070,K2 ,0.,2)
CALY. NUMBFRR(XXX+2,975,YYNO,.070,L72,0.,3)

-C

4¢ CONTINUER

373 DATOLD=DATNENW
RETURN
ENTEY BASEL(H, 7, NTW)
DO 90100 I = 1, NIN

: CALL SYMBOL{(R(I)~-TRIST)*®XSCALD, N(Y)/YSCALV4ORIGIN,.C7,11,0,,-1)

90100 COANTTNIF
RETNAN
END

EEEERE RERAKEREER R EERERRE R R EARAE R EBUREE SRR R KA EERESAEE LR SR AR ARPR RN AN IR 2
»

x
* sTOPYT ‘ .
* *

#Qtt##tt#ttt##t!*ﬁ##tt#0Ottttt‘#t##t#ttt#...ttttittt#tt#ttttttittt#ttttt
LOGTCAL FPNCTION STOPT*1 (I, IFP) :
RETURNS .TRNE, IF THP LRV WAS STOPPRD DNPING TH® LP-4

TURN, +FALSE, OTHERWISE., (THIS DRCTSION TS RASFD OF PHP
VAL™®S PLACFD IN THE ARRAY "R" AY THE CALLING RO"TINT,)

anann
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-
INTTGPRED H(A)
TNTPGER#*2 C(h) / 33, 33, 20, 20, 7, 7 /

COMMON /RTINS / R

Jd = 13 # ¥ & C(TPR)

aTnoT = J .67, B(2)
- . AND, T LLT. R(Y) )
. k. | J JGT, B(4)
. JAND, J JLT. R(5) )
PRTURY
FND

R F A RR LR FRR AR KRR RS AE KRS R R R AR R AR R XK kKR IR ARk k& 2y
®

*
* TXOSTAT *
* *

RIS R R S R R R A R R R R AR A R 2 R A RS R AR R R RS RSN S 2 222

.
F
c PROGRAM TN CONPARE TRANSMITTUR-OFF NAT)
¢ WYTH APPROXIMATE LRV SPFID,
C
c ONP TXPOT CARD TS REQUIRED, CONTATNING STY TyTP ™K VALU®S [N
< TORMAT 6T5; THESE VALURS SROYLD RF THE SAMF AS THE "hOnepen pnc
c THE 12,1 MHZ. TNDPUT TO ANTFRINAD,
o€
N (
REAL®U SST(3), SMO(IY), SSTSO(I), SMOSO(3)
FRAL®U RANAR (140, &), SPEED(140, 6), TYXOFF(1680, &, 3)
REAL*®4 TYXOFS (140, 6, 3), SMOFS(3), SSTPS(3)
REAL®U SSTFGI(3), SMOFS) (3)
INTEGFR*4 NTXOPF (6, 3), NR(3), INDEX(140)
INTRGFR*? ROMMD(R)
LOGTICAL*Y S™OPT
LOGICAL*1 SWITCH
c
COMMON /RNOUNES/ ROVND
c
Cc
CALL PLOTSP('00GPJCR.TXOFF ¢, 16, 'PGSIU10 v
c

RFAD(3)
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READ(3)
READ (D)

RRAD(3) TXOFF, NTXOPF
READ(3) RANGA, NR
RFAD{3) SPERD

PRAD (S5, 00N) BONND

o~

1.00P THROWGH FRENNENCIFS

IR

Do 100 IPR = 1, 6
IFRFQ = 2 ¢* (IFR -~ 1)
I =20
N=20
SNITCH = ,FALSE.
NST 0
NMO 0
po 5 J =1, 13

-
=
-
=

SST () .
SHD(I) =
SMOFS (J)
SSTFS({.I)
SS5TS0(J)
SMOSQ ()
SSTFSO(J)
SMOFSO(JI)
) CONTINN®
10 WETITE (6, 1000) IFREQ
LTN = 0
20 I = 1 ¢+ 1
TF{(FANGE(I, IPR) .GT. 1667.) GO TO KO
N=N+¢1
IF(RANGE(T, IPR) +2Q0¢ 513.92 LAND. ROT. STOPT(I, I1FP)) GO TO D6
DO 23 0 = 1, 3
TXOFS(I, IP?, J) = 10, ** (.05 = TXOFF(Y, IFR, 1))
23 CONTINUR
LIN = LIN ¢+ 1
WPITE(6, 2000) RANGE(I, IFR), SPFED(I, TPR),
. (TXOPP(I, TPR, ), J = 1, }),
. (T!OF‘HI, IpR' J). J o= “ 3)
IF(S: “ED(I, TFR) .ED. 0¢) €O TO 30
NEn s NMO #
025 3= 1, 3
SHO(J) = SHO(J) + TXOPP(I, IFR, )
SMOFS{J) = SMOFS(J) ¢ T™XOPS(I, IPR, )
25 CONTINUE
GO ™ 40
30 NST = NST + 1
po a5 3 = 1, 3

[ LI B LI | e }
L 3

D90 B3O

0.
0.

oo
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40

50

70

72

75

77

f‘\f':q'(J) = l;:;m(\]) + TYf)PP(I'
RRTRS(T) = S
CONTINI®

IF(LIY .LT. 55) GO T 20
O ™ 10

Prollo 17 s7p - 173

TFR, 1)

STFS(J) ¢ TYO®RS(T, IFR, 1)

DO A SORT ON THT APPROPRTATF STGMFNT Nf THF SPPED ARRAY,

SHRRONTINE RMABRLE RPTHURNS

THE VRECTOR TNUWY CONTAINTNG

TNDTCHFS TO THE DATA PMRRAYS SUCH THA™ TF T < J, THPN
SPERN(INDEX(I), IFP) < SPRED(INDEX(JYy, TI )

CALY BMURBLE(SPFED(1, IFR),

LIST ™H2 SOREP VAIMPRS TN ASCENDING ORNFP WITH THT CORWUSPONDINC

T{OTF VALUES POR FACH

LYN = 0

no &0 3 = 1, 3
SMO(I)Y = SMO(T) /7 MO
SE8T(J) = SS8T(J) /7 NST

SMOFS(J) = SMOFS(I) /7 NMO
SSTFPFS{J) = SSTFS({J) / NST
CONTINUT

noe 80 1T = 3, N

INDEX, N)

ANTENNA,

TF(IIN JEQ. 0) WRITE(6, 1010) TFPFO

IX = INDEX(T)

TF(RANGE (IX, IFR) N®, 513.9 ,0r, STOPT(1X, IFE)) 6N 70 70

SPFED(TY, TFR) = =1,
GO TO /0
TF(SWITCH 0P, SPEED(TIX,
po 7239 =1, 3

IPR) FO. 0,) €N T0 75

SSTSO(J) = SOPT(SSTSQ(J) 7/ (NST = 1))
SSTFSO () = SOET(SSTPSQ(I) 7/ (NST - M)

CONTTNUE

WRITE(6, 40N0) NST, SST,

LIN = LIN ¢ S

SWITCH = ,TPNE,

CONTTNO®

Do 793 = 1, 3
TF(SKITCH) GO TO 77

A = TXOPP(TX, TPR, J) -
P = ™"XOFS(IX, TPR, J) =~
]eTSO (J) = SSTSO(J) ¢
SSTPSO () = SSTPSN(J) ¢
GO T0 73

B = TXOFS(IX, IPR, J)
SMOSO(I) = SHOSQO(T) ¢ A

SSTFS, SSTSO, SSTTCO

SST (J)
SS™FS (I)
* A

B #® R

SMO (J)
SNOPS (1)
* A

Db e PRI NI b e b oy o e
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SMOPSO(J) = SMOPSH(J) ¢ R * B
77 CONTTINNE
WPITF (A, 2010) SPETD(IX, TFR),
. {(TXIY*F(1X, IF?, B), J = 1, ),
. (PYIFS (I¥X, TFR, J), J = 1, V)

LIN = MOD(LTN + 1, ©0)
A0 CONTINUR
DO RS J = 1,
3PO0SO(J) = SQFRT(SMASA(I) / (NMO = 1))
SMOFSQ(J) = SORT(SYOFSO(JI) / (NMO - 1))
25  CONTINPE
WFTTF(6, 4010) KMO, SMO, SYOFS, SMOSO, SMOFSQ

3
S

C
c PLOT TXOFF VS, SPFEN
C
CALT TXPLOT(SPF¥N(1, TFR), TXOFF(1, T¥R, 1), “XNEF(1, T¥R, ?),
. TXOFF (1, TFR, ), ¥, IFPE) )
r
100 CONTTNUE
C
CALL PLOTND
c
RETHRN
C
c
1000 FORMAT(*1?,T4,' MHZ, =-- LRV SPFED AND TXOPF DATA OFDRERED RY FANGEH?
. / 45X, 'TYOFF DAY, 25X, YTXOFF FIELD STRENGTHY /
. 6X, *RANGE', 10X, *SPFED', 12X, 2( XY, 11X, 'Ye, 11X,

. '7¢, 14X) , 2X )
1210 FOPMAT('1', T4, ' MNZ, == TXOFF DATA ORDPRPD RY LPV SPEFDY /

. 47X, *TXOTF DRY, 25X, 'TXOPP PIELD STRFNGTHY /

. 24X, 'SPREDY, 12X, 2('X*, 11X, "Y', 11X, '2', WY ) / 2% )
2000 FORMAT (1X, F10.1, SX, P10.4, 3%, 3(2X, F10.1), 3¥Y, 31(2X, 1PP10,3))
2010 PORMAT (19X, F10,4, 3X, 3(2¥, P10.1), 3%, 3(2%X, 1PFI0,3))

3000 FORMA™(615)
UNON FORMAT (0, T4, * RECORDS WITH LRV STOPPED! /

. 6Y, 'MRAN VAL"ESY, 15X, 3(2X, F10.2), 3, 3(2X, 1'RIG.Y) /
. 6X, "STANDARD DEVTATIONS', 7X, 1(2X, OP®1C.%),
. X, (2%, 1PE10,3) / 2%)
G010 POPMAT('CY, T4, ' RECORDS WITH LRY MOVING ' /

. 6X, 'MRAN VALD?S!, 18%, 3(2Y, ¥i10,2), 3Y, 3(2¥, 1PF10.3) /
. fX, 'STANDARD DEVTATIONS', 7X, 3(2X, OPF10,5),
. W, 12X, 1PEI1N,3) )

e
FND




: “—I
*
- FETRN [ - .- - e i sre e o e e e A e o o Rlh P, A o e

Apollo 17 57t -« 1.8
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Lo * *
’ * TYPLOT *
* *

2EEREE AR AL E RN E R KB AR B R EAE KRR E R R R R SRR KRR AR KRR NS Rkt AL Sk n )

SHRROUTINE TXrLor({s, Txx, TYY, TYZ, N, IFFK)

C
BRAL*4 S(N), TYX({N), TXY(N), TXZ(N)
RREAL*4 TXOFPG(3) , 0., 3., 6. /
HRAL®4 SCAL™
SCAT.F(APG) = .1 *& ARG ¢+ 115,)
¢
¢ DRAY TH® SPWRD AYTS
¢
X = 6,
ne 5T =1, 13
CALL PLOT (0., TXORG(Y), 3)
CALIL SY™ROL(X, TXORG(T), .N7, A, =30,, =2
5 CONTINUF
c
C AND LABFL THEYN
C
DO 10T =1, 5
X = X - 1.
Mmeedg=1,3
CALL SYMRBOL(X, TXOR3(J), .07, 13, 0., =1)
R CONTINDE
CALL N"FBRR'K - t10§. -.2' n07’ x. o.. “
‘ 10 CONTINU®
‘ CALL SYMBOL(1.5, =5, .14, 22HLRV SPEED (M. / STFC.), CO., 22)
c
. . C DPRAW THE CB AXES
C

: nO g = 1, 3
¢ CALL PLOT (0., TXORG(J), V)
C‘LL SYHROL‘OQ. TXORQ(J) + 2.5' 007' 6. 0.. -2’

AND IAREL THEW

NN

i PO 201 = 1, 3

CALL SYMROL(O., TXARG(Y) ¢ 3 = I, .07, %3, 60,, -1)

CALL N"MBRR(=.'3, TXORG(J) ¢ 2.7 =~ 1, ,07, =100, - in, e 1,
[ 9“.. 1‘

20 CONTTNUR
It CONTINNR
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40

Apollo 17 S®P - 126

CALL SYMBOL(-.36, 3., .14, 22HTRANSMITTER=-OFF (DEM.), ., 22)
LABEL THE GRAPH

CALL NDMBER(3,, 9.6, .14, FLOAT(IFR), 0., -1)
CALL SYMBOL(939,, 999,, .14, 18H MHZ. APOLLO 17, 0., 18)

PLOT THF DATA POINTS
nO WO I =1, N
IF(S(T) LTs 0.) GO TO 40
CALL SYMBOL(S(T), SCALE(TXX(I)) ¢ 6., .07, 4, 0,, =-1)
CALL SYMBOL(S(I), SCALE(TXZ(T)) e «07, B, 0,, -1)
CONTINDE
MOVF ON TO BRGIN A POSSIBLFE NEW PLOT
CALL PLOT(B.5, 0., =-Y)
RETNAN

FND
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PROGRAM TO COMPARE VLBY DATA WITH SEDP NAVIGATION DATA, VIBT DATR
MAY BF EITHFR NIGH- OR LOW-STERED; SEP DATA ARYE ONRTAINED WEOM TRY
16 MRZ, RANGE ARRAY ON FILP €CI2, AND CORPPSPONDING TIMES ARYF
GRNFRATED TNTFRNALLY,

ONE NAMTLIST (CNT1) CONTRONL CTARD IS RRQUIRFD:

.TO - TIME (uM) OF FTRST 1€ MHZ., RANGF POINT,

RO = DISTANCE OF PIRST 16 MH7Z. RANGE POTNT FROM
SEP TRANSMITTER.

STAT = (BOOLEAR) ONTP"T COMPARISON STATISTICS.
PLOT - (DOOLEAN) PLOT RANGES FOR VLRI AND SEP VS, TINME,
SCALFR = INDICATES N"MBER OF MPTRRS AND 100-WAVFLENGTH TIMTEFRVIIS

PER INCH ON THE DPLOT; NOT RFOUIRFD TF PLOT = FALSE,
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Apollo 17 S¥p - 127

ALSO A PLTID NAMFLIS™ CAPD 7€ REQUIPED RY PLINTT (TF DPLOT - "RUF),

INTEGER®U ©, M, S

REAL®L X (5), Y(5)

BEAL*Y SR(3088), ST(3I0BA), VP (2565), VT (25R5)
PEAL®4 70 , 1482. /, RO, O, /

LOGICAL*1 STAT / .T&"F., /, PLOT / .FALSE. /
COMMIN 7/ RLOCK / SR, ST, VR, VT, SCALF
NAMFLIST / CNTL , TO , RD, STAT, PLOT, SCALFE

SET AKD FEAD CONTROL PARAMETFRS, AND SKIP OVER TINWANTFD %o DATR,

SCAL® = 500,
READ (S, CNTL)
Py 10T =1, 71
KTAD (3, 1100)
10 CONTINNT

RRAD 16 MH7Z. RANGE DATA.

K = 1
1 = 186
no 201 =1, R

PRAD(3, 2000) (SR{J), J = Kk, 1)
K = K ¢ 386
L =L + 386

20 CONTINNF

]

b

ADINST SEP IANGE AND D3 DATA NSING S"PPLLIED PARAMETHRS

DO 30T = 1, 3088
ST(I) = .RY % (I - 1) ¢ 70
SR(T) = S°(I) ¢ RO

30 CONTINUE

READ VBT DATA IN GROUPS OF COIF TINE AND PIVE X~Y PAIRS, CONVERT™
TIRE TO SRCONDS AND X-Y PAIRS TO RANGES, ARD STONE,

DO S0 T = 1, 256%, 5
READ(L, 100) H, M, S, (X(J), Y(N, J = 1, 5)
T= S ¢ 60 ¢ (K ¢+ 60 ¢ H
DO 40 I = 1, 5
IT = ) - 1
|‘J = I + YI .
VT(JJ) = T ¢ 11
YR(JJI) = SORT(X(J) * X(J) ¢ Y(J) * Y())
40 CONTINU®R
S50 CONTINURE

Fefdl

o
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IF(PLOTY CALI RTPLOT
TF(.NOT. STATY GO T0 A9
JeT = A

SKTP ALL VLBT TTMFS WHICH ARF LESS THAN THF PTRGT SED T]vj,
no ARG J = 1, 256%
IT(VT(J) .GE. ST{1)) GO TO 65
JST = JST ¢ 1
CONTINOP

0

(v
=

—4 U3 ;o
- D00

L ]

FOI TACH VILRT TIME=PANGE PATP
Do 9% J = 1, 2965
FTHD ™HRE DATR OF S¥P TIMES WHYCH DBRACKRT THF VIRY TINM-,

pn 70 Kk = 1, 3088
IF(¥T(D) LT, ST(K)) GO TN 80
CONTINUER
G TO 35
I =K
1T =1 -1

COMPNTE AN INTERPOLATED SEP RANGF, AND THE DIFFFRUNCF BETWIEN
IT AND THE VLBI RANGT, AND INCRPMENT THE SHM OF DIFFIRFRCES AKL
THE S”"M OF S(MARES CP DIFFFPRENCES,

R = SR(IT) ¢ {(SR(T) = SR{IT)) & (VT(I) - ST(T1))
/Z (STH{TY = ST(IT))
Py - R
+ 0
+ DeDd
IF(YOD(LTN, 50) .FQ. 0O) WRTI™P(6, 200)
FRITE(6, 3100) VI(J), VRN, R, D
LIN = LIN ¢+ 1
CONTTNNE

D =
F =
8 =

-

COMPHTE THE MPAN AND STANDARD DEVIATION,

Pes P / LIN
S = SOR™{(S /7 PLOAT({IIN - 1))
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WRITZ(h, UDNYy R, S
¢
39 RFTNRN
C
100 FORMAT (3(T2,1¥), 11X, 1775.0)
200 FORMAT(*1' , '=%, 13X, *INTEFPOLATFD', &Y, *DIVFFRENCE! /
. 7%, 'vinT TIMEY, 5%, 'vViBI RANGF?,
. 6X, *SFP RANGE', 7X, *IN RANGE' / 1X )
300 PORPATIION, PAR.O, 99X, PAR.O, Ax, ¥7.2, 8%, F7.2)
400 PORMAT (*=SUM(DIFF.) ~ N = ', P7.,2 /
. 'OSORT(SNM (PTFP., #% 2) / (N = 1)) ="', F7.3)
1600 FOPMAT (200A6, 186A6)
2000 PORMAT(200FA,1, 1RAFA,T)
C

~ B

FND
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MFMOPAN DN July 29, 1974 ‘

e Pistribution ¢

TPCM: J. C, Pylaarsdanm 2
SURJEC™:Modifications to data on tapa $2PD09 1

As Adescribed in Watts' memorandum of July 2, §

1974, a processing error during goeneration of dJdata :

tapss SEPNDO7 through SEPD10 resulted ia the loss of LK

srall amounts of 4R data for 4, AR.1, 16, and 32.1
mregahertz. The se losses laad to erroneous
correlation of the an data with the range
information, which wvas process=ad correctly. This
memorandum describes a procedure for proluciny a set
of data which is correctly matchei, by removing range
data corresponding the the dB data which wer2 lost.

et e o

In the context of my report (Apullo 17 SFP Data
Processing - July 1974) the processing is performed
by program LUMACPY6, using file 3CI2 a3 innut., The
podified data are designated as file SCI2M; ¢this file

is of exactly ¢the same format as file 5CI2, and i
contains all the same data, except for the changes E
described, Pile SCI2M is intended as a replacement ¥

for file SCY2 in any of the processiny functions
described in the report, (However, sinca somse of the

eissing lata occurred during the ¢turn at FP-4, no i?
processing by LUNAPLTY, LUNACPY4, or ANTENNAQ vas -
attempted, and none is reccommended using the i:

nodified data,)

The following is a recapitulation of Watts!
description of the error, including one item which
vas not explained in his memorandua.

Por each frequency, M * 4800 Adata vords vere
assenbled in memory for each coasponent, vhere % = 1,
1, 2, &, 8, and 13 for frequencies >f 1, 2,1, 4, 8,1,
16, and 32.1 megahertz respectively. Than " blocks
of lenqgth 387 vords vere defined, with origins of 1,

S T

o
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.2-

401, soey, (M = 1) * 400 ¢ 1; the origins should have
baen 1, 388’ X XN ‘H - 1’ * 387 ¢ 1, What is not
nade clear by Watts' memorandum is that the first N
vords of the first block di4 not contain data, and
vere discarded; hence M blocks, each of Jlenith 2386
vords, wvere written on the output tapa, Then output

block i would contain

(a) the last 387 - (M - i ¢ 1) words of block {,
folloved by

(b) the firset M -~ { words of block { ¢ 1,

N. 8,
(1) part (b) above does not apply to output block

M (M-1=0, and DbDlock i + 1 does not
PXiﬂt)o

(2) 4if ¢the aboveementioned origius had been
defined correctly, then the abova definition
of output blocks would yield the desired

result,

(3) In the casaes where % = 1, the data on the
output file are correct.,

() The last (M - 1) * 13 words of the last
output block do not contain data,

The vords vhich should have bean used to assemble
the output blocks are given in tadble 1; those which
vere used are qgiven in tahle 2,

ITn  the 1light of the above discussion the
folloving procedure can te derived for aitching the
range data correctly to the erroneous iR jata.

Having asseablad the N blocks of length 386 in
menory, define a set of “incorrect®™ bhlock origins
corresponiing ¢to those wused in Watts' processing;
since the M words 1re ne longer pressnt at the
beqainning of the (ata, this series 13 now 1 - N, 401
“ M) seey 800 = (M = 1) ¢ 1 - N8, Taking the length
of these bhlocks as 387, a nev se® of 4 blocks, each
of length 386, may be generated by selecting and

P s B L



; -1 e

(D
: reasgcabling portions of the blocks as iescribed in
* (a) abova, and adding 13 = (M - 1) worils of padding
% to +*he end of the last bhlock.
. The vords used to assemble the hlocks of modified
3 ran,e data are indicated in table 3.
i 2 listing of projras LUNACPYA bejins on page
: seven, Polloving the listing is an updated set of
. plots, Aesignated SCT28M, producad by LUNAPLTS from
file SCI2N,
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Block 4 MHzZ, 8.1 MRz,
1 3- 388 5= 390
2 389- 77a 391~ 776
3 777-1162
8 1163-1548
5
]
2
f
9
1
"
12
13
Table 1 -

16 mRz.

9- 398
395- 780
781-1166
1167-15%82
1553-1918
1939-232%
2325-2710
2711-3096

32, 1 nlz.

18- 399
800~ 78S
786-1171
1172-15%7
1558=- 1943
193 4-2329
2330-2715
2716-3101
310 2- 3487
388°-3873
3874-4259
8260-868S
8686-5031

Locations vhich £hould have bsen used to
asseable blocks of 4B iata for file SCI2.

L EBEAL emet S



Block

10

1"

12

13

Table

s capemn

4 MYz,

3- 387
401

402- 774
(775- 787)

b

8,1 MHZ,

5- 387
401- 403

787
802

4ou-
801~

803-1187
1201

1202-1548

(1549-1587)

16 MHz.

9- 387
401- 407

408- 787
801- 806

807-1187
1201-1205

1206-1587
1601-1604

1605~-1987
2001-2003

2004-2387
2401-2402

2403-2787

2801
2802-3096

(3097-3187)

32.1 MHz.

14~
4)1-

387
412

413~ 787
801~ 811

812-1187
120 1-1210

1211-1587
16C1-1609

1610-1987
2001-2008

2009-2387
240 1-2407

2408-2787
280 1-2806

2807-3187
320 1-3205

3206-3587
367 1-360%

3605-3987
4001-4003

4004-4387
4401-8402

4403-4787
4801

4802-5031

(5032-5187) .

Locations vhich vere used to assemble

blocks of dB data for file SJIZ.
(Locations in parentheses contain
peaningless inforsation.)




R R

o R R Fors, < gy rk s e oy T peESiven R
- 6 -
L
0
F 4
Bl ock U MHzZ. 8.1 MHZ, 16 MHz. 32. 1 MHz.
1 1- 385 1- 383 1- 379 1- 374
399 397- 399 393- 399 338- 399
2 4C0- 772 400- 783 400- 779 400~ 774
(773- 78%) 797~ 798 793- 798 788~ 798
3 799-1183 799-1179 799-1174
1197 1193-1197 1188-1197
u 1198-1544 1198-1579 1198-1574
(1545-1583) 1593-1596 1588-1596
5 1597-1979 159 7=-1574
1993-1995 1988~ 1995
6 1996-2379 1996-2374
2393-2394  2388-2394
7 2395-2779  2395-2774
2793 2788-2793
8 2794-3088 2794-3174
(3089-3179) 3188-3192
9 3193-3574
3598-3591
10 3592-3974
3988-3990
1M 399 1- 4374
4388-4389
12 4390-4774
4788
13 4789-5018
(5019-5174)
Table 3 - Locations used to assenble blacks of

range data for file SCI2N, (Locations
in parentheses contain padding.)
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PROGKAM TO GENERATE A MODiFIED VERSION OF FTLE 42 , IN WJHICH

<
c T;IE RANGE DATA CORPFSPONDING TO MISSING DB INFORMATIUN HAVF
, C JEFN DELETED,
‘22 C
: INTEGER*Y MM (4) , 2, 4, 8, 13
i "EAL%G DATA(6000)
: r
g C COPY ALL THE DATA WHICH REQ"IRE NO MODIFICATION - T. F. THE
; q LAPFL RECORD THROUGH THF 2 MHZ, DATA.
: c

nm 1N I=1, 29

- PEAD (1, 1000) (DATA(J), J
: WRITE(2, 1000) (DATA(J), J
10 CONTINTE

1, 579)
1, 579)

: C
: C LOOP OVER THE FO"E FREQUENCIES WHICH RFQU"I™F MOCIFICATION,
H C
: DO 150 T = 1, 4
: M= MN(D)
: 10RG = 1
¢ IEND = 386
%, c
¢ C READ THE M BLOCKS 0OF RANGE DATA INTO MEMOPY,
H C
: DO 203 =1, ¥
B READ (%1, 2000) (DATA(K), K = IORG, IEND)
h ICRG = IORG + 386
B IFND = IFND + 386
: 20 CONTINUE
: C
S C ID IS INITIALIZED AS THE PIRST WORD OF THR FTRST GROUP
P ( OF 13 WORDS TO EF DELATED.
i“ c
: ID = 388 - ¥
3 C
» C MM1 IS THE N"MBER OF GROVUPS OF 13 WORDS TO EF DELE1LD.
4 C
?‘ MMY1 = N ~ 1
i C
i C N 1S THE N"MHER OF WORDS TO BF MOVED FPROM THE RFGINNING OF
N C RLOCK d ¢ 1 T0 THE FND OF PLOCK J. (INITIALLY M - 1)
ke
: —— - T LT L el SEERTT T TS




R \

- 8 -
r
W= MM
{ Lol Oven THT O SET OF 13-WOPD GROUPE.
-
R g o= 1, MM
i PLANS]TR N WORES FR0OM BLOCK J ¢+ 1m0 BLOCE J.
~
no st £ = 1, N
dn = TD # K - 1
Js o= 3R o+ 13
NATA(IDY = DATA(JS)
g CONTINUTR
[
C FURE GROUZ T ¢+ 1, N IS NECREMENTEFD Y 1,
C
N = N -1
¢
f THE BSGTNNING OF GROUP J ¢ 1 TS 400 wORLS viom m¢f
¢ SIGINNTNG OF GRENP J.
C
b= ID ¢ 4np
C
¢ Ju 1S CUWHRANTLY TUE INDFY GF THI FHGYTH WU Cj CF i nT Kinek
C J3 SFP J4% ™0 IEDREX THE 15T WORD, ARD THEN wRITF a0 PLLOY
(. N Tig ontpnT FILF, :
C
J8 o= Jn - 3RS
wEYe P (2, 2N00) (DATA(KY, K = Je, ID)
WIITPLR, 3000) (DNIA(K), K = J5, J1)
60 CONGINGT
¢ s
¢ COSPLFYR QUTPUT BTOCK N BY PLACING THW LAY CORKREC, aNGR
¢ VALHF (CONTAINEPR 13 WORD N)
¢
N = I8h * M
<
C IN TH® NN LOCGATIONS RRGINNING AT LOCATION N ¢ 1.
- C
NN = 13 = Mm1
no /R J = 1, NN -
Jn = 4 ¢ 4 "
DATA(IN) = DATA(N)
(14 CONTINTG.
¢ .
C THE FIRST WORp OF THR OUTHNT BLOCEK IV CORYMNTLEL AS ARy,
4 AND TER BLOCKETS wEITTEN ON THE OHTPUT FTLT,




R
¢
c
.
C
r
C
¢
.
¢
L
C
¢
100
110
120
14¢C
150
c
100
2a00
)00

REPEEREEE B EEE S FIA
A i97 (s, 2000) (DATA(KY, ¥
ST, 3000y {(LATA(KY, ¥

Js,

-
-)’

|1

cROIFIE N OAS THE LAS™ VALTD WORD
nrT LR PATA

No= 386 - NW
Pl PRCH COAPANWRT,
o160 10 = 1, A
HEAN M BLOCKS OF Di DATA,

nreo120 3 = 1, M
“aAD (1, 2000) (DATA(K), K =

VI BLOCKS 1 THROUGH M - 1
TE(S SN, MY 60O TH 110

FILL ™0 LAST NN WORDPS OF |

On

J )
J0)

(WIrppp b

1, 19¢)

LoCH & &7T7H

Birroxd WRITING IT ON ThE onminT LIy,

no 10 £ = 1, KM
JD = N ¢ K
DATA(ID) = =135,
CONTINOP
CONTTNTIE
WOITRA(2, 2¢00) (DATA(L) , K =
CONTINGE

CaNTINGD
CONTT MR
JUTHEY

FI4MAT(2INAL, 2002, 179A4)
POTHAT (20 0.1, 18LEF6,1)

FOPMAT(IN 1, ted I85FR, 1 / 25(1X,
N

1 ’ ?n‘s)

19, 1))

THR onTienT

LAGY

il

P10 K)
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mh Nistribution
FPOM; J. M Rylaarsdam

SURITCTsamparison of SFP Range Na*ta aa?l! Nata
“rom the VLRI Experiment

The VILAT data used for this stuly war~ oh-airned
from +ape numher G2TMS (Goddard Spacae Flight Cenrra)
ay a s+t of x-y ccordinate pairs; i1ss3ociited with the
firet pair in eachk qroup of five was a time (Srenwich
e an) «xpressed  ian hours, minutes, an? seconds,
Thec: +imes were convarted €o seconds, anl times  for
tlee four remaining pairs in each jroup were ganerated
tv addirg values of one, two, tnree, and Tour seconds
*o th= ini*tial value, The x=y piirs wase convirted
to dis*ances,

"he 5P Jdata consisted of the sixtaen mejahertz
ranqg» values from tape numb>2r SEPDII, The time (GY)
correspondingy to the first datum was s=¢ at 427,484
secondsy times tor succeeding values w-ar2 ranerated
by ropeatad addition of (.81 sacond, the +ime
irterval between sanmples,

*3r each VLBRT range datum, 31 corr~svondipyg SFP
rarae value was computed by lin2ar intarpolation,
usira  +he two arrays of time dita; +L» differrnce
hotween these ranges was calcula*t2l s tha VIPT range
minus the interpolated SFP rarya. he differencer
oh+iuired are plotted in figure 1; in this plot, the
data are qrouped into ten=-second intervily, and the
raximam and minimum differences over each intorval
ari: displayed, The mean of these difforances was
found to he =23,94 metras (indica+iny 2 lag in ¢the
VL™T data), anrd the s«candard Jdeviation of the
diffurances vas effectively zern, considering the
limi+*s of precision of the calculitinrni,

A more direct visual comparison is provided by
fiqure 2, in which bhoth sets of data ara plottel on a
singla ser of axes,
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July 22, 1974

MEMO TO: D.W. Strangway

FROM: James Rossiter
RE: SEP Antenna Patterns Reconstructed from EP-4 Turn
Introduction

During EVA II of Apollo 17, the Lunar Roving Vehicle
(LRV) made a complete 360° turn around the deployment site
of Seismic Explosion Package 4 (EP-4), about 525 m. from the
SEP transmitter site. This turn provided an opportunity to
estimate the directional characteristics of the three orthogonal
SEP loop receiving antennas, as mounted on the LRV, over a
dielectric earth.

Ideally, any signal received by the H, (radial) antenna
should smoothly interchange with the signal received by the
H¢ (tangential) antenna as the LRV goes through each 90° of
the turn. The H, (vertical) signal should remain constant
throughout the turn. If the turn were of zero radius, any

deviations from the above could then be attributed to

interference by the Rover and/or mount.

Data Reduction

Data were taken from Watt's lunar tape SEPDO9, which
included the error noted in his memo (July 2, 1974). Details
of the organization of the data after their removal from tape
are given by Rylaarsdam ("Apollo 17 SEP Data Processing”,
July 1974). The following steps were then taken in order to
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get antenna pattemplots.

(1) The values of all 36 components over the entire range

of the turn (493 to 538 m. from the SEP site) were removed
from Rylaarsdam's file SCI3 (which included no pre-processing
of the turn by Watts). These values were stored in a new file

called EP4, listed using program LUNACPY4, and plotted using

program LUNAPLT4 (and routine GAPLOT). The points w._re

spaced according to the time scale implicit in the data;

Gl

an example is shown in Figure 1.
(2) Odometer counts (one count = 0.49 m. of wheel turn),

received from both the right front and left rear wheels of

BT

the LRV, are available for each 1.02 seconds of the traverse
(see memo by Redman, July 16/73). 1Ideally, given a high density
of odometer pulses, and assuming no wheel slippage or stickirg,

LRV speed and rate of turn could be completely determined.

However, the coarseness of the odometer pulses prevented this
detailed reconstruction (see Figures 2 and 3). Antenna
patterns plotted using the navigation data (see Rylaarsdam's
report) were far less consistent from component to component
than were those plotted assuming the LRV speed to be constant
during the non-stationary portions of the turn.

Therefore a template with three pairs of bounds was set
up to separate the points that were recorded while the LRV was

actually turning from those recorded while the LRV was either
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on its traverse leg or stopped. By using components that

had a good deal of character, the times during which the LRV

was stationary were easily distinguished on the set of plots

like Figure 1. The end-points of the turn were more difficult
to estimate, and consistency from component to component

was the only criterion available.

Unfortunately the 16 and 32 MHz data could not be used
to construct the template, since both of these fregjuencies
contain a drop-out due to Watt's spooling error during the
turn.

(3) The total angle through which the LRV turned was
calculated in the following way:

Assume there is no net slippage or sticking of either
wheel cver the turn. Then, for each wheel,

c = nrr, (1)

where ¢ = the circumference of the turn made by the wheel

total number of counts x 0.49 meters;

nt = number of radians of the turn; and,
r = radius of the turn (m.).
Therefore,
nm = (co - °i) x 0.49 (2)
o T T4

where C, “ ¢ = the difference in odometer counts between

the two wheels over the turn (see Figure 3);and,

L the distance between the two wheels

= 1,73 m. (Apollo 17 LRV Manual).
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For the turn, ¢, -~ c; = 21#2,
therefore, nm = 6.0+40.5 radians.

Although this is evidently a fairly crude estimate,
it indicates that the turn was close to 360°.
(4) The portions of file EP4 determined by step 2 to be
actually in the turn proper were plotted as a function of
angle using program ANTENNAO (and routine ANTPAT). A complete
set of patterns is shown in Figure 4. The angles stait along
the negative x-axis, and increment uniformly clockwise over

21 radians.

Discussion

Basically the plots show the expected type of behaviour.
The vertical components are fairly smooth (except those which
have very low signals), with few lobes, while the H, and l-l0
components do interchange. It must be pointed out that the
16 and 32 MHz plots do not contain any angular correction for
the missing points, and this wil) certainly create some amount
of distortion in the patterns.

Several of the plots do not align well with the north-
south and east-west axes - e.g. 4MHz Hy endfire. This is
possibly due to an incorrect choice of either the bounds or

of the total angle.
The major obstacles in obtaining good patterns from this

. ’ -
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analysis are as follows:

(1) Very poor sampling for the lower frequencies (as few

as 8 points for a complete turn at 1 and 2 MHz), giving
virtually no resolution of any lobe structure.

(2) Non-constant range of the LRV through the turn for the
higher frequencies. The turn had a diameter of approximately
15 m -~ or about 1.5 wavelengths at 32 MHz. Therefore the
signal received during the turn could have changed substantially
quite independently of LRV rotation,

(3) Lack of direct knowledge of a) the exact position of the
turn in the data stream, b) the complete angle of rotation,

or c¢) the speed of rotation. These could only be estimated,
and compatibility from component to component used to improve
the estimate. The problem was particularly severe because

of the drop-outs at 16 and 32 MHz.

(4) Unknown source signal. It is evidently not a plane wave,
since the SEP transmitter was used. Reflections and scattering
from the subsurface may well have had important influences on

the type of pattern.

Conclusions

Considering the above problems, the amount of distortion
of the patterns is within the error of the analysis. H;
appears non-directional at all frequencies; H~ and Hg
interchange smoothly through the turn. It is therefore not

possible to attribute any large degree of interference to the
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LRV or mount. This does not imply that such interferences
did not exist - only that this analysis was not able to detect
it.

It would probably be worth while in the future to analyse
the data without the drop-outs at 16 and 32 MHz. These
frequencies have both the highest resolution and are most
likely to be susceptible to interference from the LRV or mount.
A systematic attempt to use a number of different possible
bounds and rotation angles may locate the turn in the data

stream better. 1f so, such a study could be more definitive.
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Figure 4. SEP antenna radiation patterns from EP-4 turn
for all components. Since choice of the exact position of
the turn is somewhat arbitrary (see text), these patterns

are only approximate.

16 and 32 MHz each suffer a 13-point data dropout z
during the turn in these plots. This has not been 5

corrected for in any way. j



P TpsTear <

T e e 3

R EIP A T T R T gt M RS

/ I A o

—- - e i = e e e = — e et e e e = e o . / .
. ! vl 4
b i
.N >

EN

P : N . . , e s e . o i N T

cn e meemen P Tapide A LN mpaees gl et e T




- P S
- - e — .
s y

#

{

.

SO s e

CRen e Y

R e TR T RN L

1
B P S




PR ey op, wdo~, Bao Sfded g BN g e g
Y TR VA e e S e G U PR

B3t B e e B TORY T,

ol

R 2 I B R L R PRI 7 e TR AL U R ST L

- " < - TR P I N BT SRR

S

. o P ag \ e 2 reoe =
s . . s B o D R Al R IR v
b CORET 0k e arberd p s e g d el @ e Rl 4 d L g v N A A * ¥ el

._,«_.A.,..f.uc{-:_izi.p,s”,.._...f;“:». .,rufw.:‘%fs:»k~a,._.n,,« » + 5

"

PR




=
-

V.
-
e

¥




B T R g M g e S et B

B

‘0
¢
X

S VS i w .

Cad
-
s
.
2o

<_ *
'\ — ; :
" . / )
R — .\ )

el s
: T — un )
b SN ,
R
S
—
-l |
=,

arfO S L

R LI

- fo” i . ?
P s G e e gy e R T R S gl e A i e e it e 4 v B, e

Coan o ety




EC TR

[l . L]
+ , L L e Y .
S pap. v e

~

/
i
ol AR}
END

Vo [ P A e o S
P [ERCICR IR S R R TE T e
'

A 5 ' -
ST LTINS PN £ LNy TP PR S - oela IR
I ADE > Eaidaag cam T ke g s 0t e S ahoe

ek 3R e b el e a4




mﬂﬁ%‘aw v szl

wroe men

-
A

o
et

-

DT CIN

~ ¥

N SN 1
[

i

|
i

D OMHZ

© oo

LT ST



.
vﬁ\ - 4 e memsmmme e weeeee e ——— 1 —— e i+ we e e

e




L R N L

%~
-

”’ H s

/
/
N

v
2+

L
—
P

7
X ,
e o




2 S

. b . w8 - P, e
L I T IO L T NI

e T o g T

*

N

\

.
/ ,
., . &
1! 5 .
: 33 :
. P ’
L . — — . . ...—, “_
No - —_ R - e - - - - —— )
N ’ ‘
; 1
; o~ :
A '
; * h_
a i

!
a LN § N
\ - H

.\ d
.
r4 ‘_K
.
\ 8
B
Ed w
-‘.\s
P
/z \
¢
} K
. 2 ‘
./ \ N
" L
+
o
]
#
d
¥
&
A :
:
,
WA e et B el L L e e s e e kit ;._mf el e o i s L D swr e g s e Y



i vk M
4 -
(3 V) !
:
1 T34 N
|3 > .:.P...r.l.ft.,. N
——.
' ;
e . T ———
-~ /’*N
S
—
.”I. *
~ —
» .
.ww
i L
F
[ o
ki
"

Pt i, et . R o, g e w T e B T T e

- b TS T P P I N N £ NI SRR Nt S




o

-

-t




* e FA R AT e i ok g S

R S L P s 2

T st

—_ \\ /,
Q\ ly
; N
~\ hn
\ )
4
\ . F
] “. -.\“
| w ol -
R m & ;
a U N -
\ . 7'“ w
| :
w. w ™
" ' ‘ X
\ ‘ ,
,” . ; <
X . .
. | . oy o
, .
/.f, ‘.\x ‘
.’l.
\. S/
'urf f,.:.ff.f
e S yd
S -/ .
k8
i
, © C 6
.,H W |
. @
4

R R TR o



R A SR R T T T NI F RS . R I B, Lt T, S

"

B |

-
BRI S P

el

N
™
.

N

[} i w - )

*

1
(9N

"L {
—

!

!
'
R

{ - A

i : . " - -

H - R —— e - - - - - - - e e e e e s e e o e e T e = e - - e e © e :

_m - '

i ! - ‘

; . I

| 5

3 . ol

: : 3 d

£ : .

¢ :

% v 2

H : o .

h k . _

N 1 .'r = :
u,. 3 P

iy

( (&

SRR o R

B R T S RIS B R R AL . AR Tiad

B T T CR R

T T SR

T R e



8

i
R R | - ' o

< e mmnm v« o e oG e T Wit S - e o STV IR

i
:

! ‘
; |
; |
z
|
: 1
: :
. i
h i
£
' ke X
: . , S - . -
I 7*/\?\ \\:i
R S
|

)

gt
T
i
aZ
i
p
-~
73

3
.
i

W W e e & gk, T dwlegRNT 80 Fap ) agan chetoabgie gt i 6

febh ¢ o WS e 4 ke desdifof e | ¢ 0 pealeyRe prata weee T W e e




et

e

TR At

TP RS e dilae i R B ot

&3

s

EL N PN




|

L AR

by B

e e gy

ot

4

whiy

N gy Wit " 2Rornin * 45

Tod

Woosols
= a7

L I

e g B



seg

IR

LEE

a1

I

Eecy

— e e et e

wgr e M ag st gy

B

o
a”

-t




R o

BN
. ._u .\\\u//...ia
/ \ “
fo N\
'Y \
|
m
S S

s ¥ gy o-sh

H
a
!
i
i
x
K



-

"1
W

- P S —— [ P s i men = e e e e o s o e e m—— e — e e e e poa s

e

p
8.
==

. af . .-

Siad %

e Boson Lo vin 7 edidhgn ERD | “ugre we e e

Ve 4 v FN e g et L g 8




— e e B R T
~ A

HZNU

MHZ.

-
e 4

8

Em T Tae e R




‘ , _ v ot PN e GRS e T %;;_ L I T 7 Y
s ‘ T s,
4
-
- —
- -l
.. . \1- tll..
-~
’ -,
T N - /,
w-n I-
. » .
..\ Y
P \
-\. N
) . .
}
+
¥
: H
1
¢
5 ;
- —— e me mmmme e e owm b o — —-—— - — —— = = it e ﬂll' - -—— P - - - . )
e o cremimae s ——— e e - et e — ;

] : .,.. T . \\

- : R, . e N
R e LI - BN S

. : . . . . . W sy wm e, B ey - eatom By e e e
el SRe 4 e e g e Fleder T ER S Bed gl Al v b L T N B TSR L JUSPE A S 2 e . J




e

[N
Wt

7
g

-

J / (3
: .
! \ ")

- - . me e e e e — —— . - ——————— - — e e S st e e

8

[ ]
-
~N

™ ( ) __,w

w

{ e oy B - ENNS b, Mo Lt 5 e T 2 [ S ok . » - P . -0 - % o5 MY g - 5 3 - * . ST . - i
Bl M SR A L e B e e e Tl L e P T L N P T M SR R SETO: S S S Favges Pt wnn 0 00w et g P Fasaes vy w00



vy RO

SRS T P i e e ey

.0 MHZ. HPENT

*
i)




T T R TS Ry y o g Ete s

¥

. H

v !

. .28 :

g § -

) .- acH

. L (RIS~ 3

t
H 3 ‘ H
: ¥ X y
3 k,
. i o1
; ’ ! f
/
B 4
. R

fem
. ”-‘
-

.

F

: , ; T

: v

i - .. - -

$ —_— . i [

. ! ot

1 . H

& * N

¥ H ;
# ‘

e, ‘
. 1
& 1

T Bt il 2y o S & o e ST - i mane e Sman - R T T R



— o -

-
M

HZEX

16.0 MHZ,




3.7 MH7. HPBFC

-

e




WL, P SKE v STy

CRRN I SR e o




R




R T N TR e

32.1 MHZ. HPEND

i




AR SO

Tt Ve gy

D it

x
/‘\"‘ e
HoeNC

o~

MH

=i

™!

s ( @

b i ] k oo E R T w@n. . -
i S 1 Yo e s ol L G oy
o ) ) . . P B s o by s iy g ol R NIk 2
A ! S g p 1 s il 2 oy e 38w e A e B e g R e i b £
3 s e v b L W T g T Bt e IR T FRA ¥t Ay 1 ,ﬁ, doguen s
T e A B :

I o



U ATR T TS TN T e g B el e e TR AT W e v, il

HZEND

S — _ - — 2
P
—
ol
)
i
*. -
|




e —— e a e

Fey s tes st e gl 7 e W

——— = e ot e

3
“

2.

o




5 ., - sedy L 3 — - S - i e Y iy oy B - 4
R L - e e T T i o D e e T v

2

HeBRD

ny
x
3
-t
o
o




# ¢ 5 A & ¢ 5 s T
|
[
w ~ -2
; o ESUETNN, 2
m oo Bl NN
1 w .u.
: n\uh\ X
: ,. o
) ¥ ;
: & ff\
: ¥ ¢
;q\ X
: >
i «A.\ w:
m x X L
| . s
! ¥ ! »
. 13
*
1 i .
K
X x
~ \.\.
,Kz'ffuf-f \1\\\1\:
' w...\x\.*
¥, PRy adh
\X.X}X\!
i
{
i
i
, _
)
Am?r

HZ330

MHZ.

32.1




